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Tables 10-19. Ten forecasting examples depiciting GEM's prediction of all AWOS
elements for each 10 minute interval from 10 minutes to 120 minutes. At the
bottom of each forecasL set are the verifying observations for that forecast
in italics. The forecast situations were made for Sterling, Virginia at the
times indicated. Occasionally two or more cloud heights fall into the same
interval. This situation will appear strange but is perfectly reasonable
since the value shown is always the lowest value in the interval.

Table 20. Test sample results using boolean + non-boolean AWOS-GEM equations
on 10 minute ceiling forecasts.

Table 21. Test sample results using only non-boolean AWOS-GEM equations on
10 minute ceiling forecasts.

Table C.I. Contingency table.

Table C.2. Approximate scoring matrix for MacDonald aviation log score.

Table C.3. Observational frequency counts of a dependent sample of data
stratified for demonstrating GEM's ability to predict IFR to VFR and VFR to
IFR changes. The PGO column gives Persistence (P), GEM (G), and the veri-
fying observation (0), respectively. 0 denotes IFR (< 3 mi, < 1000 ft) and
I denotes VFR (> 3 mi, > 1000 ft).
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1. INTRODUCTION

The Federal Aviation Administration (FAA) is addressing a need for weather I
information at unmanned airports and heliports through their Automated Weather
Observing System (AWOS). An AWOS observation is made at a site by taking
minute by minute readings from meteorological sensors. From the most recent 30

minutes of these readings, an algorithm creates a weather observation which

attempts to emulate the human weather observation. The FAA also sees a need

for short range weather forecasts (inside a 2 hour time period) for helicopters

and for some commercial and private aircraft. An example of this need is

evidenced in the fact that helicopter flights average only 22 minutes in

duration.

fhe Techniques Development Laboratory has been working under an interagency

agreement between the National Weather Service (NWS) and the FAA to determine

the feasibility of making automated aviation forecasts inside the 2 hour time

period. The methodology employed is GEM -- a generalized exponential Markov
model (see Miller 1981). Specifically, GEM takes all of the elements measured

or derived from an AWOS observation at a particular time and predicts the AWOS

elements that will be observed 10, 20,...,120 minutes hence. Predictions are
via regression equations which were developed using two full years of data

(consisting of AWOS outputs and sensor readings). The regression equations

predict the probability distribution of a weather element falling into specific

categories. A detailed discussion of the elements and their categories is

contained in previous FAA interim reports (Miller, 1984, 1986, and 1987). See

also Appendix F of this report.

2. DATA ANALYSIS

The data sample covers a 3 year period of collection at the NWS's test and

evaluation facility at Sterling, Virginia from April 1984 to April 1987. A

sample of nearly I million observations, from April 1984 to April 1986, was

used to develop the prediction equations.

For example, the set of 10 minute (10M) visibility forecast equations with K
predictors is of the form:

Probability of visibility
IOM hence of 0 to < l/2Mi = A + A x X + ... + A x X

0 1 1 K K(1

Probability of visibility e
IOM hence of 1/2 to < iMi = B0 + B x X+ ... + BK x X K

Probability of visibility

IOM hence of > 7Mi = F + F x X + ...+ F x X-- 0 1 1 K K

The unknown A's, B's,..., F's are obtained through least squares regression

using the regression estimation of event probabilities (REEP) procedure (see

Miller, 1964). When the X's are available from an AWOS observation, a forecast

is made by carrying out the calculations on the right in each equation in (1).

Categorical visibility forecasts are then made from the set of forecast
probabilities using a procedure which maintains a constant forecast variance at

%
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Table 1. Test sample verification contingency tables for AWOS-GEM on 10 minutc
forecasts of visibility.

Forecast Verifying Observation (Miles)
Category

(Miles) 0 < 1/2 1/2 < I I < 3 3 < 5 5 < 7 7+ Total
Forecasts

0 < 1/2 1032 162 52 13 6 5 1270
A
W 1/2 < 1 261 1549 657 90 31 16 2604
0

S 1 < 3 52 476 14562 2884 196 103 18273

G 3 < 5 5 34 2341 27660 4312 382 34734
E
M 5 < 7 1 3 133 3405 26069 4264 33875

7+ 0 0 76 351 4251 274368 279046

Total: 1351 2224 17821 34403 34865 279138 369802
observations

Biases: 0.94 1.17 1.03 1.01 0.97 1.00

Percent Correct: 93.3581
Heidke Skill Score: 0.83824
Chi Score: 112.57
Threat Score: 0.67582

Cases = 369802

3 ,



Table 2. Test sample verification contingency tables for persistence on

10 minute forecasts of visibility.

Forecast Verifying Observation (Miles)

Category
(Miles) 0 < 1/2 1/2 < I I < 3 3 < 5 5 < 7 7+ Total

Forecasts

P 0 < 1/2 1061 249 110 17 7 6 1450

E
R 1/2 < 1 197 1382 590 40 11 5 2225

S
I < 3 80 530 13926 2998 207 112 17853

i S

T 3 < 5 8 47 2828 26673 4251 564 34371
E

N 5 < 7 2 11 243 4205 25845 4602 34908

C
E 7+ 3 5 124 470 4544 273849 278995

Total: 1351 2224 17821 34403 34865 279138 369802

Observations

Biases: 1.07 1.00 1.00 1.00 1.00 1.00

Percent Correct: 92.6809

rdeidke Skill Score: 0.82175

Chi Score: 7.47

Threat Score: 0.66246

Cases = 369802

4
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Next, tables are provided showing all of the verification scores from 10-120M

on the test sample.

o Table 3 gives Brier scores for each AWOS element (precipitation is not

available because the sensor element during this period was inopera-

tive). A tally is provided showing the number of situations in which
GEM and/or persistence dominated. (Low Brier scores are better than

high scores) Note that except for wind direction GEM had better prob-

abilities than conditional persistence (derived from the relative fre-

quencies of each category given the eleme--'s present condition) for

all projections.

o Table 4 gives the percentage of correct forecasts (hits). Here GEM has

over a 3 to 1 edge in better scores.

o Table 5 gives the Heidke skill scores. GEM has over a 2 to I edge.

o Table 6 gives the Threat scores for categories 1 and 2 of visibility
and ceiling for which GEM holds a 6 to 1 edge.

o Table 7 gives the Log scores for visibility and ceiling in which GEM
has better scores in all comparisons with persistence.

A full set of comparisons is as follows:

GEM Better Persistence Better Ties

o Brier Score 153 12 15
p1

o Percentage Correct 114 34 32

o Heidke Score 97 43 40

o Threat Score 18 3 3

o Log Score 24 0 0

Overall 406 92 90

In summary, we consider that an over 4 to 1 advantage by GEM demonstrates its

decided skill over persistence at all projections from 10 minutes out to 120

minutes.

In conjunction with this summarizing statement, Appendix D contains a copy of
the findings of the NWS's Committee on Analysis and Forecasting Technique Im-

plementation (CAFTI) after a presentation was made at their November 18, 1987

bimonthy meeting for their evaluation of AWOS-GEM's meteorological significance

and operational usefulness.

A
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Fd
BRIER SCORE
GEM VS. PERSISTENCE

GEM

PROJECTION TIME

CATEGORY 10 20 30 40 so 60 70 80 90 100 110 120

PRESSURE 0.041 0.069 0.094 0.118 0.141 0.162 0.183 0.203 0.223 0,242 0.259 0,276
TEMPERATURE 0.233 0.314 0.375 0.424 0.461 0 489 0.512 0.525 0.556 0.578 0.599 0.617
DEWPOINT DEPRESSION 0.215 0.272 0.315 0.348 0.373 0.391 0.406 0.420 0.433 0.451 0.468 0.485
WIND SPEED 0.186 0.201 0.211 0.217 0.222 0.226 0.231 0.234 0.238 0.242 0.246 0.249
WIND DIRECTION 0.495 0.577 0.620 0.647 0.666 0.681 0.693 0.703 0.711 0.719 0.725 0.730
CLOUD HT 1 0.106 0.158 0.204 0.239 0.264 0.284 0.300 0.314 0.327 0.338 0.349 0.358
CLOUD HT 2 0-110 0.156 0.188 0.28 0.222 0.229 0. 21S 0.241 0.247 0.252 0.256 0. ,'59
CLOUD HT 3 0.',)71 0.288 0.0% 010 0.102 0.104 0.105 0 'C6 0 07 0. L9 ).'09 9:10
CLOUD CGVER 1 . J.2' 0.1,J 0.9 U0 a ,- , J. .3
CLOUD COVER .3 j.18 ".217 1.212 . '1 jJ- j 7.

LrOSI-IL... .iul 012). YiS '1, 7.. 3
V -- I: i_ .1-3 T2: f.2 ,U_:, i62 9. J 3 J [- _

PRECIPITATION

GUSTS- 0. 18 .1'24 0.i0 .1:2 3 1 2.- 3 0.. _ ,1 . 1. 0 ,.1 9 "., 2
CEILING 0.-6 0.185 0. 25 1. '1  0 . ".J A J . 1 0. . 3.132 2
TOTAL CLOUD AOCUNT 3.1 9 J.2U J.3.0 J.-1 .- d.l .J J. J3 . . 2.e9 J J _o

PERSISTENCE

PROJECTION TIME

CATEGORY 10 20 30 40 50 60 70 60 90 100 110 120

PRESSURE 0.041 0.069 0.094 0.118 0.141 0.163 0.184 0.204 0.223 0.242 0.260 0.276
TEMPERATURE 0.233 0,314 0.376 0.425 0.463 0.492 0.515 0.539 0.561 0.585 0.607 0.626
DEWPOINT DEPRESSION 0.215 0.273 0.316 0.350 0.376 0.395 0.411 0.425 0.441 0.461 0.481 0.500
WIND SPEED 0.196 0.212 0.222 0.229 0.234 0.238 0.242 0.246 0.250 0.254 0.258 0.261
WIND DIRECTION 0.493 0.574 0.617 0.644 0.664 0.678 0.690 0.700 0.709 0.716 0.723 0.728
CLOUD HT 1 0.121 0.190 0.240 0.271 0.294 0.311 0.326 0.339 0.352 0.363 0.373 0.382
CLOUD HT 2 0.122 0.175 0.208 0.226 0.228 0.246 0.253 0.259 0.264 0.270 0.273 0.277
CLOUD HT 3 0.077 0.096 0.103 0.106 0.108 0.109 0.110 0.111 0.113 0.114 0.114 0.115
CLOUD COVER 1 0.162 0.235 0.280 0.305 0.323 0.326 0.348 0.357 0.361 0.376 0.383 0.290
CLOUD COVER 2 0.155 0.205 0.232 0.246 0.255 0.261 0.266 0.270 0.274 0 278 0.281 0.283
CLOUD COVER 3 0.085 0.108 0.118 0.123 0.125 0.127 0.128 0.120 0.131 0.133 0.123 0.134
VISIBILITY 0.125 0.166 0.190 0.208 0.223 0.226 0,247 0.258 0.268 0.276 0.285 0.293
P R E C I P I T A T I O N ----- .--- .-.--.--. .----.---... ... . .. .. . ... ...--
GUSTS 0.129 0.135 0.140 0.142 0.144 0.146 0.148 0.150 0.15Z 0.155 0.157 0.158

CEILING 0.079 0.131 0.167 0.190 0.206 0.219 0.231 0.241 0.251 0.259 0.267 0.2 73
TOTAL CLOUD AMOUNT 0.150 0.222 0.265 0.290 0.307 0.321 0.332 0.342 0.351 0.359 0.366 0.373

ro.
TOiALS

NUMBER FAVORING GE 11 12 13 13 13 14 14 14 13 12 14 13 157
Nm ER FAVORING P'SISTENCE I 1 1 1 1 1 1 1 1 1 1 1 12
TIES 3 2 1 1 1 0 0 0 1 1 0 1 11

Table 3. GEM and presistence Brier scores for each predictand element and for

each 10 minute projection from 10 minutes to 120 minutes. The total number

favoring each is given with a final total over all elements and projections.

Precipitation is not shown because of sensor inoperability.



PERCENT CORRECT
GEM VS. PERSISTENCE

GEM

PROJECTION TIME

CATEGORY 10 20 30 40 50 60 70 80 90 100 110 120

PRESSURE 97.89 96.44 95.12 93.80 92.51 91.25 90.02 88.83 87.61 86.43 85.28 84.20
TEMPERATURE 86.91 81.39 76.77 72.69 69.42 66.88 64.76 62.60 60.52 58.18 55.82 53.70
DEWPOINT DEPRESSION 87.78 83.77 80.41 77.41 75.11 73.87 72.89 72.40 71.21 69.45 67.51 65.66 %
WIND SPEED 87.31 85.79 85.00 84.55 84.16 83.83 83.50 83.31 83.14 82.90 82.58 82.39 %
WIND DIRECTION 68.35 61.11 56.78 53.97 51.68 49.93 48.45 47.15 45.99 45.02 44.15 43.27 %
CLOUD HT 1 93.52 89.43 86.36 84.04 82.34 80.97 79.85 78.64 77.17 76.90 76.13 75.49 %
CLOUD HT 2 93.07 89.33 86.84 83.14 82.12 81.33 80.67 80.21 79.28 78.68 78.18 77.70
CLOUD HT 3 94.92 92.94 92.05 91.63 91.34 91.37 91.44 91.25 91.02 90.78 90.80 90.92
CLOUD COVER 1 90.23 85.20 81.77 79.71 78.36 77.25 76.31 75.69 74.92 74.01 73.46 73.00
CLOUD COVER 2 90.17 86.08 83.26 81.95 80.96 79.99 79.70 79.31 78.66 78.46 77.37 77.54
CLOUD COVER 3 94.49 92.13 91.14 90.90 90.48 90.25 90.12 89.86 89.65 89.73 89.73 89.65
VISIBILITY 93.36 89.96 87. % 86.35 84.96 83.85 82.81 81.78 80.92 80.23 ;9.-0 3.)3
PRECIPITATION ----- ..---- .---- ..----. .---.- .--.--.-................

GUSTS 91.44 90.97 90.52 90.33 90.26 90.04 89.88 89.74 89.51 89.24 88.94 88.39
CEILING 95.80 94.25 91.58 89.42 88.01 86.92 85.97 85.03 84.26 83.54 82.72 82.13
TOTAL CLOUD AMOUNT 90.87 85.76 81.93 79.70 78.22 77.04 76.33 75.66 74.82 74.19 73.b2 73.J2 

PERSISTENCE 
PROJECTION TIME

CATEGORY 10 20 30 40 50 60 70 80 90 100 110 120

PRESSURE 97.89 96.44 95.12 93.80 92.51 91.25 90.02 88.83 87.61 86.43 85.28 84.20
TEMPERATURE 86.91 81.39 76.77 72.69 69.42 66.88 64.76 62.60 60.52 58.18 55.82 53.70

DEWPOINT DEPRESSION 87.78 83.77 80.51 77,72 75.69 74.37 73.37 72.41 71.22 69.45 67.52 65.67

WIND SPEED 87.26 85.68 84.69 84.06 83.55 83.17 82.74 82.40 81.98 81.60 81.13 80.76 %

WIND DIRECTION 68.35 61.11 56.91 54.13 51.86 50.15 48.70 47.41 46.26 45.32 44.54 43.77
CLOUD HT 1 93.52 89.34 86.01 83.86 82.14 80.79 79.58 78.50 77.41 76.47 75.58 74.77
CLOUD HT 2 93.07 89.40 86.73 85,13 83.99 83.11 82.36 81.75 81.13 80.52 80.05 79.60
CLOUD HT 3 94.97 93.03 92.04 91.64 91.33 91.16 91.05 90.86 90.57 90.38 90.25 90.19

CLOUD COVER 1 90.20 84.72 81.15 79,04 77.50 76.41 75.44 74.59 73.72 72.88 72.12 71.52
CLOUD COVER 2 90.15 85.68 83.11 81.74 80.79 80.10 79.52 79.01 78,47 78.00 77.70 77.32
CLOUD COVER 3 94.49 92.11 90.90 90.37 89.98 89.69 89.47 89.23 89.02 88.85 88.72 88.61
VISIBILITY 92.68 89.68 87.74 86.15 84.80 83.70 82.61 81.65 80.80 80.01 79.24 78.59
PRECIPITATION -----........- ....--.-.---.-.---- ..----- .----- .

GUSTS 91.25 90.66 90.13 89.87 89.77 89.49 89.27 89.13 88.85 88.54 88.27 88.25
CEILING 95.79 92.68 90.35 88.72 87.53 86.54 85.65 84.80 83.99 83.30 82.69 82.15
TOTAL CLOUD AMOUNT 90.86 85.06 81.47 79.37 77.85 76.65 75.60 74.80 73.97 73.29 72.68 72.11 ., f

TOTALS--

NUMBER FAVORING GE 7 9 11 9 10 9 10 10 10 10 10 9 114

NIMBER FAVORING PERSISTE E 1 2 2 4 3 4 3 3 3 2 3 4 34
TIES 7 4 2 2 2 2 2 2 2 3 2 2 32

Table 4. GEM and persistence Percentage Correct 
for each predictand element

and for each 10 minute projection from 10 minutes to 120 minutes. The toLal

number favoring each is given with a final total over 
all elements and

projections. Precipitation is not shown because 
of sensor inoperability.

7. . . N
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HEIDKE SKILL SCORE
GEM VS.PERSISTENCE

4a

GEM

PROJECTION TIME

CATEGORY 10 20 30 40 50 60 /0 s0 90 100 110 120

PRESSURE 0.974 0.955 0.939 0.922 0.906 0.890 0.815 0.860 0.845 0.830 0.815 0802
TEMPERATURE 0.853 0.791 0.740 0.694 0.657 0.629 0.605 0.581 0.557 0.531 0.505 0.481
DEWPOINT DEPRESSION 0.826 0.769 0.721 0.678 0.646 0.628 0.614 0.605 0.58 0.563 0.535 0.509
WIND SPEED 0.602 0.554 0.526 0.509 0.496 0.484 0.472 0.464 0.454 0.444 0.430 0.420
WIND DIRECTION 0.62.3 0.537 0.486 0.452 0.425 0.404 0.386 0.371 0.357 0.345 0.335 0.324
CLOUD HT 1 0.882 0.807 0.752 0.709 0.678 0.654 0.632 0.612 0.593 0.517 0.562 0.549
CLOUD HT 2 0.774 0.659 0.572 0.499 0.469 0.446 0.425 0.405 0.392 0.375 0,362 0.351
CLOUD HT 3 0.559 0.407 0.335 0.292 0.2b5 3 245 0.240 0 216 0 195 0 174 0.164 0.146
CLOUD COVER 1 0.818 0.724 0.660 0.621 0.595 0..5!4 O.'Sb 0.5,1 u.527 0.512 0.500 0.91
CLOUD COVER 2 0.676 0.529 0.453 0.4C5 .], ". '51 0.329 0. 31 3 .33 0. 258 0.274 OJ..b-
CLOUD COVER 3 0.592 0.418 0.329 0.z8 0.256 0.240 0.226 U.214 0.19/ 0.134 0.163 0.153
VISIBILITY 0.838 0.754 0.705 0. 65 0.631 0.t04 0.578 0.554 0.533 0.515 0.497 0.d4
PREC IP ITAT ION ..... ..... ..... ..... ..... ..... ..... .....
GUSTS 0.527 0.499 0.473 0.'61 0.455 0.446 0.435 0.428 0.414 0.401 0.387 0.285
CEILING 0.895 0.857 0.790 0.137 0.703 0.676 0.653 0.630 0.613 0.595 0.57l 0.563
TOTAL CLOUD AMOUNT 0.832 0.37 0.666 0. b5 0.59 0.576 0.562 0.547 0,533 0.521 0.509 0.S02

PERSISTENCE

PROJECTION TIME

CATEGORY 103 210 30 40 50 60 70 80 90 100 110 120

PRESSURE 0.974 0.955 0.939 0.922 0.906 0.890 0.875 0.860 0.845 0.830 0.815 0.802
TEMPERATURE 0.853 0.791 0.740 0.694 0.657 0.629 0.605 0.581 0.557 0.531 0.505 0.481
DEWPOINT DEPRESSION 0.826 0.769 0.722 0.682 0.653 0.634 0.619 0.606 0.588 0.563 0.535 0.509
WIND SPEED 0.601 0.551 0.520 0.500 0.485 0.473 0.460 0.449 0.436 0.424 0.410 0.398
WIND DIRECTION 0.623 0.537 0.487 0.454 0.427 0.407 0.389 0.374 0.360 0.349 0.340 0.330
CLOUD HT 1 0.882 0.806 0.745 0.706 0.675 0.651 0.64N 0.610 0.591 0.574 0.558 0.544
CLOUD HT 2 0.774 0.656 0.569 0.518 0.482 0.454 0.430 0.411 0.392 0.373 0.358 0.344
CLOUD HT 3 0.558 0.390 0.305 0.272 0.245 0.232 0,223 0.210 0.185 0.170 0.158 0.153
CLOUD COVER 1 0.818 0.716 0.651 0.612 0.584 0.564 0.547 0.532 0.516 0.501 0.487 0.476
CLOUD COVER 2 0.675 0.529 0.446 0.402 0.372 0.350 0.332 0.316 0.299 0.285 0.275 0.263
CLOUD COVER 3 0.592 0.418 0.330 0.293 0.265 0.245 0. L0 0.215 0.200 0,189 0.179 0.170
VISIBILITY 0.822 0.748 0.701 0.662 0.629 0.603 0.5i7 0.554 0.534 0.514 0.496 0.480
PRECIPITATION ..... ..... ..... ..... ..... .....
GUSTS 0,537 0.507 0.479 0.466 0.460 0.441 0.434 0.427 0.411 0.396 0.382 0.381
CEILING 0.894 0.816 0.758 0.717 0.688 0.663 0.641 0.621 0.601 0.584 0.569 0.556
TOTAL CLOUD AMOUNT 0.832 0.725 0.660 0.621 0.594 0.5/3 0S4 0 539 0.525 0.513 0.502 0.492

TOTALS
NUMBER FAVORING GI 5 9 9 8 8 8 8 7 7 10 9 9 97
NUMBER FAVORING PERSISTME 1 1 4 5 5 5 5 5 4 2 3 3 43
TIES 9 S 2 2 2 2 2 3 4 3 3 3 40

%j

lable 5. GEM and persistence Heidke skill scores for each predictand element
and for each 10 minute projection from 103 mintes to 120 minutes. The total
number favoring each is given with a final total over all elements and
project ions. Precipitation is not shown bec ike ,it ,scn,-or i nop)L)rability.

I
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THREAT SCORE
GEM VS. PERSISTENCE

GEM

PROJECTION TIME

CATEGORY 10 20 30 40 50 60 70 80 90 100 110 120

VISIBILITY 0.676 0.580 0.506 0.454 0.410 0.382 0.344 0.314 0.288 0.263 0.235 0.220
CEILING 0.823 0.758 0.662 0.609 0.572 0.539 0.507 0.476 0.451 0.425 0.398 0.376

PERSISTENCE
PROJECTION TIME

CATEGORY 10 20 30 40 50 60 70 80 90 100 110 120 4.

VISIBILITY 0.662 0.559 0.490 0.443 0.400 0.374 0.339 0.317 0.289 0.263 0.235 0.222 %

CEILING 0.823 0.715 0.643 0.599 0.561 0.524 0.490 0.458 0.428 0.406 0.385 0.3262

TOTALS
NUBER FAV0INGGEM 1 2 2 2 2 2 2 1 1 1 1 1 18

MER FAV. PERSISTEC 0 0 0 0 0 0 0 1 1 0 0 1 3
TIES 1 0 0 0 0 0 0 0 0 1 1 0 3

Table 6. GEM and persistence Threat scores for visibility and ceiling for each
10 minute projection from 10 minutes to 120 minutes. The total number

favoring each is given with a final total over all elements and projections.

Precipitation is not shown because of sensor inoperability. 1.

.

LOG SCORE
GEM VS. PERSISTENCE

GEM

PROJECTION TIME

CATEGORY 10 20 30 40 50 60 70 80 90 100 110 120

VISIBILITY 3908 6116 7661 8956 10284 11709 12310 13045 14012 14913 16033 17134
CEILING 3623 5125 7669 9650 11140 12634 1.253 14066 1465 15665 16881 18233 -

PERSISTENCE

PROJECTION TIME

CATEGORY 10 20 30 40 50 60 70 80 90 100 110 120

VISIBILITY 4394 6354 7853 9136 10461 11911 12527 13303 1422 15156 16281 17665
CEILING 3721 6489 8689 10170 I574 13095 L.133 14337 15281 16114 17146 18520

TOTALS INUMU FAVOBI GEM 2 2 2 2 2 2 2 2 2 2 2 2 24
NMUME FAVORIN PE'ISTEW 0 0 0 0 0 0 0 0 0 0 0 0 0
TIES 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Table 7. GEM and persistence Log scores for visibility and ceiling for each

10 minute projection from 10 minutes to 120 minutes. The total number 1

favoring each is given with a final total over all elements and projections.

Precipitation is not shown because of sensor inoperability.
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4. DEMONSTRATION OF GEM'S ABILITY TO FORECAST IMPORTANT METEOROLOGICAL CHANGES

Tables 8 and 9 demonstrate how well GEM is able to predict changes that occur

in visibility and ceiling. For this demonstration, 3 miles of visibility and

1000 feet of cei' L.g were the VFR-IFR break points of interest.

o Table 8 gives a compilation of all "VFR-to-IFR" changes. Visibility is

at the top and ceiling at the bottom.

VFR for visibility is > 3 miles (henceforth denoted as a I).

IFR for visibility is < 3 miles (henceforth denoted as a 0).

VFR for ceiling is > 1000 feet (henceforth denoted as a 1).

IFR for ceiling is < 1000 feet (henceforth denoted as a 0).

An explanation of the table entries is as follows:

- The column labeled PGO stands for persistence (P), GEM (G), and

verifying observation (0).

- Subsequent column labels denote time projections 10M, 20M, ... ,120M.

- The row labeled 000 gives the PGO combination P = 0 (IFR), G = 0 (IFR),
and 0 = 0 (IFR) with the number of times each occurred at IOM, 20M,

... ,120M, respectively.

- For example, in visibility there were 15,367 times in the 361,136 sample
that this combination was observed to occur at 20 minutes from forecast

time.

- The rows which denote IFR-to-VFR visibility changes are those where PGO
is 001 and O11 amounting to 3442 and 1345 or 4787 (total),

respectively. GEM forecasts a change 697 + 1345 or 2042 times. Under
these circumstances:

Probability of GEM hitting change (POHC) = 1345/2042 = 65.9%.

Probability of GEM detecting change (PODC) = 1345/4787 = 28.1%.

False alarm rate of GEM predicting change (FARC) = 1.0 - POHC =

34.1%.

- The rows which denote VFR-to-IFR visibility changes are those where PGO

is 100 and 110 amounting to 253 and 4428 (4681 changes), respectively,
for the 20 minute projection time. GEM forecast a change 253 + 315 or

568 times. Under these circumstance:

Probability of GEM hitting change (POHC) = 253/568 = 44.5%.

Probability of GEM detecting change (PODC) = 253/4681 = 5.4%.

False alarm rate of predicting change (FARC) = 1.0 - POHC = 55.5%.

% ,V



OBSERVATIONAL FREQUENCY COUNTS

VISIBILITY PROJECTION TINE (MINUTES)

PGO 10 20 30 40 50 60 70 80 90 100 110 120

0 000 17434 15367 14306 13425 12878 12570 11551 10804 16415 9965 9746 9774 -w
1 001 1865 3442 4459 5313 6154 7070 7425 7851 8312 8705 9238 9894
2 010 691 697 673 635 637 636 641 611 615 572 575 582

3 011 1538 1345 1376 1376 1399 1484 1417 1376 1337 1391 1382 1445

4 100 1369 253 136 65 SI 12 74 103 .61 98 72 154
5 10! 1479 315 224 151 156 99 147 189 146 274 230 315

6 110 1902 4428 5490 6347 7187 8191 8380 8758 9269 9612 10158 10761

7 111 343524 325289 333763 331688 336143 346547 332841 325431 324828 323020 327879 338637

TOTAL 369802 361136 360427 359000 364605 376609 362476 355123 354983 353637 359280 371562 %

.'-
GIVEN PERSISTENCE IS IFR

PO0 0.690 0.659 0.672 0.684 0.687 0.700 0.689 0.693 0.685 0.709 0.706 0.713

POD1 0.452 0.281 0.236 0.206 0.185 0.173 0.160 0.149 0.139 0.138 0.130 0.127

FARC 0.310 0.341 0.328 0.316 0.313 0.300 0.311 0.307 0.315 0.291 0.294 0.287

GIVEN PERSISTENCE IS YR

POOC 0.481 0.445 0.378 0.301 0.246 0.108 0.335 0.353 0.295 0.263 0.238 0.328
PODC 0.419 0.054 0.024 0.010 0.007 0.001 0.009 0.012 P.007 0.010 0.007 0.014

FARC 0.519 0.555 0.622 0.699 0.754 0.892 0.665 0.647 705 0.737 0.762 0.672

CEILING PROJECTION TIME (MTNUTES)

PO0 10 20 30 40 50 60 70 80 90 100 110 120

0 000 19806 17800 17018 16532 16356 16501 15623 15040 14624 14218 14119 14294

1 001 1305 1093 1906 2740 3243 3734 4031 4350 4639 4836 5135 5668

2 010 0 653 615 508 526 556 477 411 476 496 524 535
3 011 0 1181 1173 903 917 966 820 730 808 941 1045 1067

A 100 0 1104 1082 921 956 940 882 810 861 808 843 843

5 001 0 636 773 825 972 1017 991 1033 1029 1018 1229 1168

6 110 1331 1224 2020 2710 3186 3745 3994 4325 4628 4996 5394 5943

7 111 347280 337445 335840 333861 338449 349150 335658 328424 327918 326324 330991 342044

TOTAL 369802 361136 360427 359000 364605 376609 362476 355123 354983 353637 35920 371562

GIVEN PERSISTIECE IS IFR

KX it 0.644 0.656 0.640 0.635 0.635 0.632 0.640 0.629 0.655 0.666 0.666

PODC 0.000 0.519 0.381 0.248 0.220 0.206 0.169 0.144 0.148 0.163 0.169 0.158
FARC " 0.356 0.344 0.360 0.365 0.365 0.368 0.360 0.371 0.345 0.334 0.334 I

GIVEN€ PERSISTECE IS VTR

POHC " 0.634 0.583 0.527 0.496 0.480 0.471 0.440 0.456 0.442 0.407 0.419

PODC 0.000 0.474 0.349 0.254 0.231 0.201 0.181 0.158 0.157 0.139 0.135 0.124

FARC " 0.366 0.417 0.473 0.504 0.520 0.529 0.560 0.544 0.558 0.593 0.581

NET GEM VS PERS 737 1582 1482 1146 1032 1094 937 775 801 878 784 909

Table 8. Frequency counts for visibility and ceiling VFR to IFR changes at

each 10 minute interval from 10 minutes to 120 minutes with counts on GEM's

prediction of change or prediction of no change. Shown also are the counts

of persistence under each observed and forecast change. The column labeled

PGO denotes persistence (P), GEM (G), and observation (0) with a 0 for IFR

and a I for VFR. For example, the first row labeled 000 denotes that at 1OM

there were 17434 times when persistence, GEM, and the verifying observation

were IFR in visibility.
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VISIBILITY PSOJICTION TI (MINUTESI)

PGO 10 20 30 40 50 60 70 80 90 100 110 120

0 000 2814 2402 2187 2029 1919 1885 1688 1526 1434 1331 1227 1122
1 001 393 623 735 787 864 862 865 841 816 821 840 609
2 010 75 80 79 77 68 63 64 122 110 99 95 178
3 011 303 228 207 191 154 157 153 151 162 142 129 307
4 100 179 19 0 9 0 4 4 1 2 4 8 12

5 101 273 41 1 36 1 38 39 19 20 20 31 49

6 110 418 698 785 799 867 905 906 929 926 860 844 815
7 111 12979 11276 10312 9497 9006 8656 7832 7215 6945 6688 6572 6682

TOTAL 17434 15367 14306 13425 1^978 12570 11551 10804 10415 9955 9746 9774

GOIVE PERSIST CE IS LOW IFR

POIRC 0.802 0.740 0.72.4 0.713 0.694 0.714 0.705 0.553 0.596 0,99 0.576 0633
PODC 0.435 0-268 0 220 0.195 0.151 0.154 0.150 0.152 0,166 0.147 0.133 0 25
FARC 0-198 0.260 0.276 0.287 0.306 0.286 0.295 0 ,47 0.04 0 .11 0.424 0.367

GIVEN PERSISTENCE 1S IFR

P0HC 0.396 0.317 '.000 0.200 " 0.095 0.093 0.050 0.091 0.167 0.205 0.197
POX 0.300 0.026 0.000 0.011 0.000 0,004 0.004 0.001 0.002 0,005 0.009 0.015
FARC 0.604 0.683 1.000 0.800 .1 0.905 0.907 0.950 0.909 0.833 0.795 0.803

CEILING PROECIONI TIME (MINUTEIS)

PGO 10 20 30 40 50 60 70 80 90 100 110 120

0 000 10078 8682 7815 7746 7566 7500 7149 66i8 6397 6148 6032 5958
1 002 660 628 809 1241 1420 1619 1916 2005 2106 2121 2240 2251
2 010 0 121 552 268 267 2.66 .6 2. 24 20 2 02
3011 0 404 5.,7 317 301 2.1 i0 4i 21 23 1 lb

4 100 0 441 490 325 311 270 240 369 374 236 238 240
5 101 0 165 228 152 160 140 138 228 241 144 141 137

6 110 672 549 714 993 1138 1386 1529 1548 1708 1931 2063 263
I 111 8476 6669 5863 5490 5193 53,9 4595 4149 1753 595 3;02 _-

TOTAL 19886 17800 17018 16532 16356 16501 15623 15040 14624 14218 14119 14294

GIVEN PERSISTENCE IS L.OW IFR

PO'C ' 0.607 0.498 0.542 0 530 0.514 0 536 0 547 0.467 0.535 0.333 0.600
PODC 0.000 0.391 0.403 0.203 0 !75 0140 5 021,, 0.010 0011 0.000 0.008

IFA " 0.393 0.502 0.458 0 470 0 .66 0.6. 0,53 C.532 0.465 0.667 0.400

GIVEN1 PERSISTENCE IS IFR

POHC is 0.728 2.682 0.681 0660 0 659 0 625 0.o18 0.608 0021 0 E 3 0.637
PODC 0.000 0.445 0.407 0.247 0.215 0.163 0.136 0.192 0.180 0.109 0.103 0.096

FARC '" 0272 0.318 0.319 0.340 0.341 0.365 0 382 0 392 0.379 0.372 0.363

NET Go vs FES 13A 544 384 309 271 205 160 157 16.4 1:2 107 201

Table 9. Frequency counts for visibility and ceiling IFR to LIFR changes at

each 10 minute interval from 1() minutes to P7(1 minutes with counts on GEM'S

prediction of change or prediction ot no change. Shown also are the counts

of persistence under each observed and forecast change. The column labeled

PGO denotes persistence (P), GEM (G), and observation (0) with a 0 for LIFR

and a I for IFR. For example, the first row labeled 000 denotes that at 10M

there were 2814 times when per-sistence, GEM, 1nd tIle veritying observation

were LIFR ii visibility.
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- Similar quantities are shown for ceiling for the 20 minute projection

time namely:

For IFR-to-VFR changes, POHC = 64.4%, PODC = 51.9%, and FARC =
35.6%.

For VFR-to-IFR changes, POHC = 63.4%, PODC = 47.4%, and FARC =
36.6%.

- The bottom row of the table shows the sum over both visibility and

ceiling of the 011 and 100 (times when GEM correctly predicted change
leaving persistence incorrect) minus 010 and 101 (times when GEM
incorrectly predicted change leaving persistence correct). Thus: Net =

((1345 + 253) + (1181 + 1104)) - ((697 + 315) + (653 + 636)) = 1582.

o Table 9 gives a compilation of all IFR-to-low IFR (LIFR) changes.

Again visibility is at the top and ceiling is at the bottom. Under
these circumstances:

IFR for visibility is I to < 3 miles (henceforth denoted as a 1).

LIFR for visibility is < 1 mile (henceforth denoted as a 0).

IFR for ceiling is 500 to < 1000 feet (henceforth denoted as a 1).

LIFR for ceiling is < 500 feet (henceforth denoted as a 0).

The explanation for the LIFR-to-IFR is similar to that made under

VFR-to-IFR above.

In predicting VFR-to-IFR changes, GEM has achieved a net that is positive

over all projections. Likewise, in IFR-to-LIFR changes GEM has all positive
net values over persistence at all 10 minute projection from 10 minutes out to

120 minutes. A summarizing statement about GEM's accomplishments in predicting
change is this:

Of all the LIFR to IFR and IFR to LIFR changes that occurred in
visibility and ceiling in a 20 minute period (3590), GEM correctly

predicted (1092) or over 30% of the changes, with a very
respectable false alarm rate of 33.4% (548/1640).

This has been a solid demonstration of GEM's operational usefulness at
predicting changes especially for the key aviation elements of visibility and

ceiling at very short range.

5. FORECASTING EXAMPLES

Out of the approximately 350,000 forecasts performed in this verification

study, 10 forecast situations are provided as examples of how a GEM forecast
appears in "live" situations. The 10 illustrative examples used to demonstrate
GEM's abilities at predicting VFR-IFR changes were selected as follows:

13



Four files were prepared which contained all of the cases in the test
sample that had a VRF-IFR or IFR-VFR change in a 20 minute period. Two of
the files were for such changes in visibility and two for such changes in
ceiling (about 12,000 cases). Record numbers ending in even hundreds were
selected from each of these files in a fashion so as to give a sampling
from each of the four types of change conditions (about 120 cases). An
arbitrary set of 10 cases was chosen which depicted GEM as having some
skill at predicting the changes that occurred.

o Table 10, August 21, 1986 1311 GMT, shows a situation where the
visibility improved in 10 minutes and was successfully predicted.

o Table 11, September 1, 1986 0857 GMT, again shows GEM's success at
forecasting improving visibility conditions and maintaining this over
the period.

o Table 12, December 2, 1986 1330 GMT, shows a similar ability for
predicting improving and then worsening conditions with some success.

o Table 13, May 15, 1986 0517 GMT, shows a case where GEM anticipated
worsening conditions along with success at predicting lowering ceiling

conditions.

o Table 14, August 6, 1988 0738 GMT, again shows GEM's ability to predict
correctly a worsening visibility situation and then a later improving

condition.

o Table 15, August 21, 1986 1417 GMT, shows another situation where a
lowering visibility condition was correctly anticipated by GEM.

o Table 16, April 12, 1986 0630 GMT, demonstrates GEM's ability to
anticipate improving and then worsening visibility conditions

correctly.

o Table 17, August 16, 1986 1355 GMT, shows GEM predicting an improving
ceiling situation successfully. e

o Table 18, September 2, 1986 1006 GMT, shows a successful lowering
ceiling forecast.

o Table 19, October 27, 1986 0801 GMT, has GEM demonstrating a skill at
predicting worsening ceiling conditions further out in the period.

Obviously not all forecasts were perfect. This fact is borne out by studying
the verification results. However, these are typical of the kind of situations

where GEM successfully predicts change.

A demonstration was prepared which showed that GEM forecasts could be made in
the time frame stipulated as one of the conditions in the scientific evaluation
(reference page C-2 of the Appedix).

14



GEM FORECAST

1311 GMT AUGUST 21 1986

TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

1311 2 SCT C 5 BKN 10 BKN 1 30.05 /70/69/046-090 5

1321 2 SCT C 5 BKN 10 BKN 3 30.05 /70/69/046-090 5

1331 2 SCT C 5 BKN 10 BKN 3 30.05 /70/69/046-090 5

1341 2 SCT C 5 BKN 10 BKN 3 30.05 /70/69/046-090 5

1351 2 SCT C 5 BKN 10 BKN 3 30.05 /70/69/046-090 5

1401 2 SCT C 5 BKN 3 30.05 /70/69/046-090 5

1411 2 SCT C 5 BKN 3 30.05 /70/69/046-090 5

1421 2 SCT C 5 BKN 3 30.05 /70/69/046-090 5

1431 2 SCT C 5 BKN 3 30.05 /70/69/046-090 5

1441 2 SCT C 5 BKN 3 30.05 /70/69/046-090 5

1451 C 5 BKN 5 BKN 3 30.05 /70/69/046-090 5

1501 C 5 BKN 5 BKN 3 30.05 /70/69/046-090 5

1511 2 SCT C 5 BKN 3 30.05 /70/69/046-090 5

1321 2 SCT C 5 BKN 10 BKN 3 30.05 /70/69/046-090 5

1331 2 SCT C 5 BKN 3 30.05 /70/69/0-6-090 5

13.-1 5 SCT C 5 BKN 3 30. 05 /70/69/046-090 5

1351 5 SCT C 5 SKN 3 30.05 /70/65/046-0-0 5

1401 5 SCT C 5 BKN 3 30. 05 /70/69/1046-0 9 0  5

il-#1 C 5 SKN 3 30. 05 /70/09/001- L

1421 C 5 BKN 5 BKN 1 30.05 /70/69/001-0.:5 5

1431 C 5 BKN 1 30.05 /70/169/0-6-090 5

1441 C 5 BKN 5 BKN 1 30.05 /70,'69/001-045 5

1451 2 SCT C 5 BKN 3 30.05 /70/69/001-0-45 5

1501 C 2 BKN 5 BKN 3 30.05 /70/69/001-0-45 5

1511 C 2 BKN 5 BKN 3 30.05 /70/69/001-0#5 5

',p

Table 10. August 21, 1986 1311 GIMT, shows a situation where the visibility

improved in 10 minutes and was successfully predicted.
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GEM FORECAST

0857 GMT SEPTEMBER 1 1986

TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

0857 CLR BLW 6000 1 30.19 /52/47/046-090 5

0907 CLR BLW 6000 3 30.19 /52/47/046-090 5

0917 CLR BLW 6000 3 30.19 /52/47/046-090 5

0927 CLR BLW 6000 3 30.19 /52/47/046-090 5

0937 CLR BLW 6000 3 30.19 /52/47/046-090 5

0947 CLR BLW 6000 3 30.19 /52/47/046-090 5

0957 CLR BLW 6000 3 30.19 /52/47/046-090 5

1007 CLR BLW 6000 3 30.19 /52/47/046-090 5

1017 CLR BLW 6000 3 30.19 /52/47/046-090 5

1027 CLR BLW 6000 3 30.19 /52/47/046-090 5

1037 CLR BLW 6000 3 30.19 /52/47/046-090 5

1047 CLR BLW 6000 3 30.19 /52/47/046-090 5

1057 CLR BLW 6000 3 30.19 /52/47/046-090 5

0907 CLR BLW 6000 3 30.19 /52/47/046-090 5

0917 CLR BLW 6000 3 .30.19 /52/47/046-090 5
092 7 CLR BLW 6000 3 30.19 /52/47/316-360 5

0937 CLR BLW 6000 3 30.19 /52/51/316-360 5
0937 CLR BLW 6000 3 30.19 /52/51/316-360 50947 CLR BLW 6000 3 -30. 19 /52/751/316-J6

0957 CLR BLW 6000 3 30.19 ,5., 7,"316- -6L O  5

1007 CLR BLW 6000 3 30.19 /52/47/091-135 5

1017 CLR BLW 6000 3 30.19 /52/47/091-135 5

1027 CLR BLW 6000 3 30.19 /57/52/000-000 0

1037 CLR BLW 6000 3 30.19 /57/52/000-000 0

1047 CLR BLW 6000 3 30.19 /52/47/136-180 5

1057 CLR BLW 6000 3 30.19 /57/52/136-180 5

,'

Table I . eptemb e.r 1, 1986 0857 GMT, a{g ain stow s -I] ' uc ' s t torecast[( n ,g
improving visibility conditions and maintaining this ovr the period."'
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GEM FORECAST

1330 GMT DECEMBER 2 1986
TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

1330 C 5 OVC 1 30.19 /42/37/091-135 5 Gll-20

1340 C 5 OVC 3 30.19 /42/37/091-135 5i
1350 C 5 OVC 3 30.19 /42/37/091-135 5
1400 C 5 OVC 3 30.19 /42/37/091-135 5
1410 C 5 OVC 3 30.19 /42/37/091-135 5
1420 C 5 OVC 3 30.19 /42/37/091-135 5
1430 C 5 OVC 3 30.19 /42/37/091-135 5
1440 C 5 OVC 3 30.19 /42/37/091-135 5
1450 C 5 OVC 3 30.19 /42/37/091-135 5
1500 C 5 OVC 3 30.19 /42/37/091-135 5
1510 C 5 OVC 3 30.19 /42/37/091-135 5
1520 C 5 OVC 3 30.19 /42/37/091-135 5
1530 C 5 OVC 1 30.19 /42/37/091-135 5

1340 C 5 OVC 3 30.19 /42/37/091-135 .12,
1350 C 5 OVC 3 30.19 /42/37/091-135 5
1400 C 5 OVC .3 30.19 /42/37/091-135 12 @1.-0
1410 C 5 QVC 3 30. 19 /42/37/091-135 12 I
14'20 .5 VC 3 30.19 /42/37/091-135 12
1 40 C 5 0VC .., 0.19 142/371091-135 .12
1440 C 5 0VC 1 30. 19 /47/42/091 -135 5
1450 C 5 BKN 10 0VC 1 30 19 /47/.42/091 -135 12
1500 C 5 BKN 10 BKN 30 OVC 1 30.19 /47/42/091-135 12 Gll-20-.'
1510 C 5 BKN 10 OVC 1 30.19 /47/142/091-135 12 Gl1-20
1520 C 5 BKN 10 OVC 1 30.19 /47/42/091-135 12 11- G1 I-20
1530 5 SCT C 5 BKN 30 OVC 1 30.19 /47/42/091-135 12 G11-21 0

'.N

.,

Table 12. December 2, 1986 1330 GMT, shows a similar ability Lor predicting
improving and then worsening conditions with some success.
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GEM FORECAST

0517 GMT MAY 15 1986
TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

0517 2 SCT C 5 OVC 3 30.19 /52/51/181-225 5

0527 2 SCT C 5.OVC 1 30.19 /52/51/181-225 5
0537 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0547 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0557 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0607 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0617 C 2 BKN 5 OVC 3 30.19 /52/51/181-225 5
0627 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0637 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0647 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0657 C 2 BKN 5 OVC 1 30.19 /52/51/181-225 5
0707 C 5 BKN 5 OVC 1 30.19 /52/51/181-225 5
0717 C 2 OVC 5 OVC 1 30.19 /52/51/181-225 5

0527 2 SCT 5 QVC 1 30.19 /52/51/181 -225 5
05327 C 2 BKN 5 OVc 1 30.19 /57/52/136-20 
0547 C "2 BKN 50VC 1 30.19 /57/52/136-180 5
0557 C 2 BKN 5 OVC 1 30. 19 /57/152/181-225 5
0607 C 2 BKV 0 VC 1 2. 19 /57/52/-11-25 50617 0 2 K V 5 V 1 -0.19 / -/5 L/.Z - ic,, z'
0627 C 2 BKN 5 OVC 3 30.19 /57/52/136-!80 5
0637 C 2 BKN 5 OVC 1 30.19 /57/52/181-225 5
0647 C 2 BKN 5 OVC 1 30.19 /57/52/181-225 5
0657 C 0 BKN 5 ovc 1 30.19 /57/52/181 -225 5
0707 0 SCT C 5 OVc.  1 30.19 /57/52/181-225 5
0717 0 SCT C 5 oVC 1 30.19 /57/52/181-225 5

SI

S I 15, 1980 0517 GMT, shows a case where GLM anLiCipL,. 4 01,un.v
conditions along with success at predicting lowering ceiling conditions.
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GEM FORECAST

0738 GMT AUGUST 6 1986

TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

0738 CLR BLW 6000 3 30.05 /62/61/316-360 5

0748 CLR BLW 6000 1 30.05 /62/61/316-360 5
0758 CLR BLW 6000 3 30.05 /62/61/316-360 5
0808 CLR BLW 6000 3 30.05 /62/61/316-360 5
0818 CLR BLW 6000 3 30.05 /62/61/316-360 5
0828 CLR BLW 6000 3 30.05 /62/61/316-360 5
0838 CLR BLW 6000 3 30.05 /62/61/316-360 5
0848 CLR BLW 6000 3 30.05 /62/61/316-360 5
0858 CLR BLW 6000 3 30.05 /62/61/316-360 5
0908 CLR BLW 6000 3 30.05 /62/61/316-360 5
0918 CLR BLW 6000 3 30.05 /62/61/316-360 5
0928 CLR BLW 6000 3 30.05 /62/61/316-360 5
0938 CLR BLW 6000 3 30.05 /62/61/316-360 5

0748 CLR BLW 6000 1 30.05 /62/61/316-360 5
0758 CLR BLW 6000 1 30.05 /70/65/226-270 5
0808 CLR BLW 6000 1 .30.0.5 /70/69/226-270 5
0818 CLR BLW 6000 3 30.05 /70/65/271-315 5
0828 CLR BLW 6000 3 30. 05 /70/65/226-270 5
08318 10 SCT 10 SCT 3 C30.05 /62/61/226-270 5
0848 10 SCT 10 SCT 1 30.05 /62/61/181 -.225 5 N
0858 10 SCT 30 SCT 3 30.05 /62/61/000-000 0
0908 10 SCT 10 SCT 3 30.05 /70/65/181-225 5
0918 10 SCT 10 SCT 10 SCT 3 30.05 /62/61/181-225 5
0928 10 SCT 10 SCT 30 SCT 3 30.05 /70/65/136-180 5
0938 10 SCT 10 SCT 3 30.05 /70/65/136-180 5

Table 14. August ', 1988 0738 GMT, again shows GEM's ability to predict
correctly a worsening visibility situation and then a later improving
condition.
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GEM FORECAST

1417 GMT AUGUST 21 1986
TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD I WS

1417 C 5 BKN 5 BKN 3 30.05 /70/65/046-090 5

1427 C 5 KM 5 BKN 1 30.05 /70/65/046-090 5
1437 C 5 BKN 5 BKN 3 30.05 /70/65/046-090 5
1447 C 5 BKN 5 BKN 3 30.05 /70/65/046-090 5
1457 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1507 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1517 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1527 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1537 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1547 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1557 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1607 C 5 BKN 5 OVC 3 30.05 /70/65/046-090 5
1617 C5 SCT 5 OVC 3 30.05 /70/65/046-090 5

12 C 5 BKN 5 BKN 1 30. 05 /70/69/046-090
1437 C 5 EK' 5 BKN 1 -30.05 / 70,1'69/0- 6 -090 5
1 -4- 7 5 3KN 5 BK/ 3 30.05 /70/69/046-090 5
1457 C 5 BKN _ 30.05 /70/69/001-045 5

1KN 5 BKN 30. 05 /- 70/60/001-0.5 56I
1527 C 2 BKN 1 30. 05 /70/69/001-0 5 5
1537 C 2 BKN 5 BKN 1 30. 05 /70/69/001-05 5
1547 C 2 BKN 5 BKN 1 30.05 /70/69/001-045 5
1557 C 2 BKN 5 BKN 1 20.05 /70/69/001-045 5
1607 C 2 BKN 1 30. 0'5 70/65/001-045 5
1617 C 2 BKN 1 30. 05 /70i1'651001-045 5

Table 15. August 21, 1986 1417 GMT, shows another sittiation where a loweriig"
vksih' ity condition was correctly anticipated by GEM.
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GEM FORECAST

0630 GMT APRIL 12 1987
TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

0630 CLR BLW 6000 3 29.90 /37/26/181-225 5

0640 CLR BLW 6000 5 29.90 /37/26/181-225 5
0650 CLR BLW 6000 5 29.90 /37/26/181-225 5
0700 CLR BLW 6000 5 29.90 /37/26/181-225 5
0710 CLR BLW 6000 5 29.90 /37/26/181-225 5
0720 CLR BLW 6000 3 29.90 /37/26/181-225 5
0730 CLR BLW 6000 3 29.90 /37/26/181-225 5
0740 CLR BLW 6000 3 29.90 /37/26/181-225 5
0750 CLR BLW 6000 3 29.90 /37/26/181-225 5
0800 CLR BLW 6000 3 29.90 /37/26/181-225 5
0810 CLR BLW 6000 3 29.90 /37/26/181-225 5
0820 CLR BLW 6000 3 29.90 /37/26/181-225 5
0830 CLR BLW 6000 3 29.90 /37/26/181-225 5

0640 CLR BLW 6000 5 29.90 /37/26/181-225 5
0650 CLR BLW 6000 1 29.90 /37/26/271-315 5
0700 CLR BLW 6000 3 29. 90 /37/26/271-315 5
0710 CLR BLW 6000 3 29.90 /37/26/271-315 5
0720 CLR BLW 6000 3 29. 90 /37/26/000-000 0
0730 CLR BLW 6000 5 29. 90 /37/26/71-315 5
0740 CLR BLW 6000 3 29. 90 /37/26/000-000 0
0750 CLR BLW 6000 5 .29. 90 /37/26/000-000 0
0800 CLR BLW 6000 5 29. 90 /37/26/316-360 5
0810 CLR BLW 6000 3 29. 75 /37/26/046-090 5
0820 CLR BLW 6000 3 29. 90 /37/26/001-045 5
0830 CLR BLW 6000 3 29. 75 /37/26/046-090 5

Table 16. April 12, 1986 0630 GMT, demonstrates GEM's ability to anticipate
improving and then worsening visibility conditions correctly.
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GEM FORECAST

1355 GMT AUGUST 16 1986 9TI 1E CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

1355 C 5 BKN 7+ 29.90 /80/75/226-270 5

1405 C 5 BKN 7+ 29.90 /80/75/226-270 51415 5 SCT 7+ 29.90 /80/75/226-270 5
1425 5 SCT 7+ 29.90 /80/75/226-270 5
1435 5 SCT 7+ 29.90 /80/75/226-270 51445 5 SCT 7+ 29.90 /80/75/226-270 5
1455 5 SCT 7+ 29.90 /80/75/226-270 5
1505 5 SCT 7+ 29.90 /80/75/226-270 5
Isis 5 SCT 7+ 29.90 /80/75/226-270 5
1525 5 SCT 7+ 29.90 /80/75/226-270 5
1535 5 ,3CT 7+ 29.90 /80/75/226-270 5
1545 5 SCT 7+ 29.90 /80/75/226-270 51555 5 SCT 7+ 29.90 /80/75/226-270 5

I105 C 5 3KN !0 BKN 7+ 29.90 /80/75/181 -5 5
12 0 .3CT 7+ 29. 90 /I0,75/181 -2 25 5

55 1 SCT 10 SCT 7+ 29.90 /80/75/11-225 5
1435 10 SCT 7+ 29.90 /80/75/226-270 514 5 10 SCT 7+ 29. 90 /80/75/226-270 51 55 10 SCT 7+ 29. 90 /80/75/226-270 51505 I U SCT 7+ 2g. 9 -0 1,80175122C _-21 -7 "
1515 10 SCT 7+ 2990 /80/75/181 -25 $

1525 10 SCT 7+ 29.90 /80/75/226-270 51535 10 SOT 7+ 29 90 /80/75/181 -225 5
1545 10 SCT 10 SCT 7+ 29. 90 /80/75/181 -225 5
1555 CI 0 BKN 7+ 29. 90 /80/75/181-225 5

Table 17. August 16, 1986 1355 GMT, shows GEM predLcting an improving ceiling
sitilar "oil successfully.
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GEM FORECAST

1006 GMT SEPTEMBER 2 1986TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

1006 2 SCT 3 30.19 /57/56/000-000 0

1016 2 SCT 3 30.19 /57/56/000-000 0
1026 2 SCT 3 30.19 /57/56/000-000 0
1036 2 SCT 3 30.19 /57/56/000-000 0
1046 C 2 OVC 3 30.19 /57/56/000-000 0
1056 C 2 OVC 3 30.19 /57/56/000-000 01106 C 2 OVC 3 30.19 /57/56/000-000 01116 C 2 OVC 3 30.19 /57/56/000-000 0
1126 C 2 OVC 3 30.19 /57/56/000-000 0
1136 C 2 OVC 3 30.19 /57/56/001-045 51146 C 2 OVC 3 30.19 /57/56/000-000 0
1156 C 2 OVC 3 30.19 /57/56/000-000 0
1206 2 SCT 3 30.19 /57/56/000-000 0

1016 C 2 BKN 3 30.19 /57/56/000-000 0
1026 C 2 OVC 30.19 //57/56/091 -135 51016 C 2 OVC 3 30. 19 /57/56/000-000 01046 C 20VC 3 30.19 /57/56/000-000 01056 C 20VC 30.19 /52/57/000-000 0
106 C 2 0VC 1 30.19 /6/57/000-000 01116 C 2 OVC 3 30.19 /62/57/091-135 5112 6 C 2 OVC 3 30.19 /57/6/000-000 01136 C 2 OVC 1 30.19 /57156/000-000 01146 C 2 OVC 1 30.19 /57/56/000-000 01156 C 2 OVC 3 30.19 /57/56/000-000 01206 C 2 OVC 3 30.19 /57/56/000-000 0

Table 18. September 2, 1986 1006 GMT, shows a successful lowering ceiling
forecast.
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GEM FORECAST

0801 GMT OCTOBER 27 1986TIME CLOUDS VIS/WX PRESS/TEMP/DP/ WD / WS

0801 2 SCT CIO OVC 1 29.90 /57/52/271-315 5

0811 2 SCT CIO OVC 1 29.90 /57/52/271-315 50821 2 SCT C10 OVC 1 29.90 /57/52/271-315 50831 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 50841 C 20VC 10 OVC 1 29.90 /57/52/271-315 50851 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 50901 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 50911 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 50921 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 5
0931 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 50941 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 50951 C 2 OVC 10 OVC 1 29.90 /57/52/271-315 51001 C 2 BKN 1 29.90 /57/52/271-315 5

0911 2 ST 000 VC 1 29.90 /57/52/271-315 50321 C 3 K v 10 OVC 1 29. 90 /52/51/31b- -36 50831 2 SCT .C10 OVC 1 "29. 90 /57/52/216-360 50841 2 SCT c0 OVC 1 29. 90 /57/5-2,'001-0 4 5 50351 CIO OVC 2 90 /57/52/316-360 50901 2 SOT C10 OVO 29. >0 /157/52001--2
0911 2 SCT CiO OVC 1 . 9.0 /5 7 5- 50921 C 2 BKN 10 oVC 1 29. 90 /57/56/316-360 50931 C 20VC 1 29,.0 -57-.'0941 C 2 OVC 1 29. 90 /52/51/316-360 50951 W7X 1 29. 90 /57/56/000-000 01001 W7X 1 29. 90 /57/52/316-360 5

24.
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Table 19. o)ctober 27, 1986 (3801 GMT, has GEM> demonstrating a skill at
predict 1mg worsening ceiling conditions further out in the period. .



6. BOOLEAN PREDICTOR APPROACH

Single station forecasting is challenging due to the limited number of
available predictors. A source of potential predictability lies in the

interaction among pairs of the available predictors. When and if such
interactions are useful as predictors it could be due to synergism between the

predictor pairs or just an effort by the regression analysis to account for
nonadditivity between the two interacting predictor pairs. For whatever the

reason we felt obliged to make an effort at capturing such information.
Testing all possible pairs of predictors is quite impractical. We chose to

employ a method developed nearly 20 years ago by Miller (1969) called SLAM for
screening lattice algorithm.

SLAM first screens predictors as in a REEP approach with an F test criterion
to select only those non-boolean predictors that were significant. It then
seeks to find boolean pairs of predictors from among those screened out by
REEP. It tests all possible logical "ands" between pairs and selects the
boolean combination whose pair adds most to the reduction of variance over and
above that contained in the original REEP selected set. Further selections are

made in this fashion until the point is reached where the next boolean pair
does not add significantly to the reduction of variance through an F test.

Application of SLAM has yielded results which are better on test sample data
from those achieved without interactive boolean predictors. Because of the

extra burden SLAM puts on our microcomputers, we were limited in the size of
the experiments performed. For now, only 10 minute and 60 minute projections
were tested. The results obtained using boolean + non-boolean predictors along
with the corresponding results obtained without boolean predictors are:

Aggregating the Brier, Percent Correct, Heidke, Threat, and Log scores gives

10 Minute 60 Minute
Forecasts Forecasts V

Favoring Boolean Favoring Favoring Boolean Favoring
+ Non-Boolean Non-Boolean + Non-Boolean Non-Boolean

35 3 28 19 .

For example, results from boolean + non-boolean 10 minute GEM equation

forecasts of ceiling on the test sample data are shown in Table 20 while the
corresponding non-boolean results are shown in Table 21.

Please note that the strictly non-boolean equations used above contained the
same number of non-boolean predictors as there were in the boolean +
non-boolean equations--not the 30 that were utilized in the regular AWOS-GEM's
equations whose verifications appear in Appendix C. This was the only fair way

to test the real contribution made by the booleans over and above non-booleans
alone. Note also that there were 1194 more hits (correct predictions) by
boolean + non-boolean predictors than by non-boolean predictors alone. Before
introducing boolean predictors, GEM had only 42 more hits than persistence
while the boolean + non-boolean predictors has 1530 more hits than persistence.
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Table 20. Test sample results using boolean + non-boolean AWOS-GEM equations
on 10 minute ceiling forecasts.

Forecast Verifying Observation (Feet)
Category 0- 200- 500- 1000- 3000- CLR BELOW

(Feet) 100 400 900 2900 6000 6001 Total
Forecasts

0-100 814 198 23 10 0 76 1121

B 200-400 156 9130 797 177 23 149 10432

0 %
0 500-900 18 432 8580 810 37 127 10004
L
E 1000-2900 15 139 418 19040 726 440 20778

A
N 3000-6000 0 0 10 1027 38395 2079 41511

CLR BELOW 90 170 227 1195 4439 279835 285956
6001
Total: 1093 10069 10055 22259 43620 282706 369802

Observations

Biases: 1.03 1.04 0.99 0.93 0.95 1.01

Percent Correct: 96.2120

Heidke Skill Score: 0.90305
Chi Score: 251.93
Threat Score: 0.82935

Cases 369802

S.F

2 6
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Table 21. Test sample results using non-boolean AWOS-GEM on 10 minute ceiling
forecasts.

Forecast Verifying Observation (Feet)
Category 0- 200- 500- 1000- 3000- CLR BELOW

(Feet) 100 400 900 2900 6000 6001 Total
Forecasts

N 0-100 813 197 23 9 0 76 1118
0

N 200-400 155 8913 637 181 22 137 10045

B 500-900 18 654 8476 614 35 231 10028
0

0 1000-2900 19 151 726 19430 935 988 22249
L
E 3000-6000 0 0 24 1084 39719 4361 45188
A
N CLR BELOW 88 154 169 941 2909 276913 281174

6001

Total: 1093 10069 10055 2225 43620 282706 369802
Obse rvat ions

Biases: 1.02 1.00 1.00 1.00 1.04 0.99

Percent Correct: 95.7983
Heidke Skill Score: 0.89475
Chi Score: 65.37
Threat Score: 0.82290

Cases = 369802
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Further, for the 10 minute projection, the comparison in predicting VFR/LIFR

and IFR/LIFR changes favored boolean prediction equations by 895 to 744

(VFR/IFR) and 231 to 181 (IFR/LIFR) in the net scores, respectively. At 60

minutes the net comparisons favored booleans 1038 to 986 for VFR/IFR changes

and favored non-booleans alone 206 to 180 in IFR/LIFR changes.

7. SUMMARY AND FUTURE PLANS

This year's work has produced a significant improvement in skill in the

prediction of elements in the automated observation by AWOS-GEM over

persistence. This improvement covers the entire range of 10 to 120 minute

forecasts and over all types of elements except for wind direction. Utilizing

boolean predictors, however, has succeeded in overcoming some of this
deficiency in wind direction forecasting for 10 minute and 60 minute
projections. The results suggest that boolean predictor equations should be

the rule rather than the exception. Greater computing power at the time the

equations are developed is all that is necessary to accomplish this enhancement
to G6 M.

The elements of main concern for aviation, namely visibility and ceiling, are
among the best forecast by GEM vis-a-vis persistence. Operational usage should

dictate the characteristics desired regarding the forecasting of changes in

these elements. Adjustments can be made to GEM's probability-to-categorical
procedure so that false alarm rates, when forecasting changes, can be traded
off with lower probabilities of detection or vice versa. The needs of the user

can dictate the strategy to be employed.

A natural inclination exists on the part of meteorologists to include past
ohservations as part of the predictor set. !lowever, for a 10 minute forecast
such information was not found to contribute anything significant over and

above the most recent observation alone when the predictors from the 10 minute
previous observation were allowed to enter the equations. Implicit in this

undertaking is an attempt to include tendencies in the predictand as well as
for other elements. This notion does not prove to be worthwhile as a source of
predictive information here.

Numerous attempts at finding a thresholding scheme that would balance the
forecast tables were made. One of the unsuccessful approaches attempted to
utilize pattern recognition. This was a highly empirical study which attempted
to fit the developmental data sample to arrive at probability estimates of each

element's categories. Suffice it to say that this direction yielded very
disappointing results when compared to more parametric efforts and is not a

recommended avenue for future research endeavors. Furthermore, in the area of
parametric approaches, efforts to maximize the Heidke skill score, the Threat
score, the Critical Success Index, and the minimization of Chi score through

the Heta distribution model also proved less useful than the original Beta
approach that attempts to balance forecasts with observations. The inflation
of the forecast variance, however, succeeded as was mentioned above. The

succesq'f:l method that was found appears in Appendix B.

%
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The one remaining task that was planned for this year's work was the test on
the geographically diverse use of the AWOS GEM weather prediction algorithm. P.
Previous work had shown that an hourly "GEM-type" weather prediction algorithm
was not site specific (reference Miller 1981). We had planned to demonstrate
the ability of the GEM algorithm (developed using the Sterling, Virginia data)
to forecast weather at the Indianapolis Downtown Heliport (Indianapolis,
Indiana) and at the FAA Technical Center Heliport (Atlantic City, New Jersey).

Unfortunately, difficulties with the prototype AWOS hardware prevented as from
obtaining the months of data required from either site. When sufficient data
are available from sites other than Sterling, a test of the generalized AWOS

GEM algorithm could be made using these data.

In summary, the meteorological testing of AWOS GEM has proven its forecasting
skill. Based on this success, we have sketched a plan for an operational
demonstration (see outline in Appendix E). This test would demonstrate the
operational usefulness of AWOS GEM as an aviation weather forecasting product.
Once funding is available, this effort would take approximately 12 months.
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APPENDIX A. ACRONYMS AND ABBREVIATIONS

Artais--Manufacturer of the Sterling, Virginia AWOS unit. ,%

AWOS--The FAA's Automated Weather Observing System.

AWOS-GEM--A version of GEM applied to AWOS predictors and predictands.

Bias--Defined in Appendix C.

Boolean--A predictor defined as the logical AND of two zero-one predictors.

Brier Score--Defined in Appendix C.

C--Climatology.

CAFTI--NWS's Committee on Analysis and Forecast Technique Implementation. I

Chi Score--Chi Square statistic computed from a contingency table's row and

column totals for determining the diagonal element's expected value.

D--Dew point temperature.

FAA--Federal Aviation Administration. .0e

FARC--False alarm rate when predicting change (defined in Appendix C).

Ft--Feet.

FT--Official NWS Terminal Forecast.

G--GEM in table summarizing change forecasts. ,v,

GEM--GeneraLized Exponential Markov model.

GMT--Greenwich Mean Time.

Heidke Score--Defined in Appendix C.

IFR--Instrument Flight Rules denoting visibility less than 3 miles and/or

ceiling less than 1000 feet.

KAYPRO XT--An IBM-XT compatible hard disk computer made by KAYPRO Corp. .4.j

Log Score--Defined in Appendix C.

LOW-IFR--Low Instrument Flight Rules (LIFR) denoting visibility less than

I mile and/or ceiling less than 500 feet.

M--Minute.

Mi--Mile. I

MOS--Model Output Statistics.

A-1
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Non-Boolean--Denotes predictors which are not combinations of two individual
zero-one predictors.

NWS--National Weather Service. 4

0--Observation in table summarizing change forecasts.

P--PersiSteTnce in table summarizing change forecasts.

Percent Correct--Defined in Appendix C.

P(;o--Comhiination of Persistence, GEM, and Observation in table summarizing
change forecafsts.

PODC--Probability of Detecting Change (see Appendix C).

I'MiC--Probability ot Hitting Change (see Appendix C).

PRESS--Station pressure.

<,--Correlation coefficient.

REEP-Rogrtission Estimation of Event Probabilities statistical prediction
procedure.

St.AM-~S-reening Lattice Algorithm

TDL--Trechniques [Development Laboratory.

TEMP--Dry bfl b temperature. r

Fhreat Score--Detined in Appendix C.

VAR--Variance.

L
VFR--%'isual Flight Rules denoting visibility 3 miles or greater and ceiling-

1Ufl( feet or greater.

VIS--Visihility.

WD--Wi Td d ire ct ion.

WS--W-Ind speed.

WX--Presont weather.

A-2-
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APPENDIX B. THRESHOLDING PROCEDURE

Since GEM's inception as a statistical forecasting procedure, whether in
hour-by-hour predictions or in minute-by-minute predictions, the results on
test sample data have consistently shown GEM's Brier Scores to be superior to
conditional persistence. However, the other skill measures such as Percent
Correct and the Heidke Skill Score have not revealed a corresponding
superiority. The problem has been attributed to weaknesses inherent in the
Beta thresholding method. Until now all but one approach to replace the Beta

scheme has failed to do any better. The most glaring disappointment has been
efforts to base the thresholding on empiricism--choose the threshold that
functions best on the dependent data. Almost equally disappointing has been
efforts to utilize a loss function approach in conjunction with classical
decision theory.

The approach that has been found to better the Beta thresholding procedure
and to have produced the highly successful results presented in the section on
verification evolved as follows:

The variance of a regression predicted value, Y, is known to equal the multi-
ple correlation coefficient squared times the original variance of Y, or,

Var(Y) = R x Var(Y).

in the case of GEM, which has all of its predictands (its Y's) as zero-one vari-
ables, the original variance of each predictand is nothing but the climatology
(C) of Y times (1.0-climatology of Y). For a given Y the variance of Y is

Var(Y) x Cx (I-C).

As the projection interval of Y gets larger, the correlation R gets smaller
causing the variance of the pre(-icted value to get correspondingly smaller. In
conjunction with this, any effort to use the prediction of the category which
has the maximum predicted value of Y as a thresholding procedure is doomed to
eventually predict the category with the highest climatology.

To make the variance of a predicted value, say, Y retain the original
variance equivalent to Y's requires a simple transformation of dividing Y by
R. It is known that the {ariance of a linear function, say, V = L x Z gives
the variance of V to be L times the variance of Z. In our case L is 1/R
leaving our new Y with the variance desired, that is,

Var(Y) = C x 01-C)

2,
since the R s cancel one another.

This operation now inflates the variance of the predictions to that of Y,
however, its expected value no longer equals the climatology of Y. The
following transformation will impose this expectation condition:

Y = (Y - C)/R + C.

An inflation of this type was used by Klein, Lewis, and Enger (1959) and is
employed in MOS wind speed forecasting. The novelty of using inflation here is
that by choosing the category whose inflation value is largest represents a

B-I
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decision rule that yields surprisingly balanced contingency tables--more

balanced than the Beta thresholding method has ever accomplished. More
importantly, the skill scores are enhanced considerably as was shown in the
section on verification.

'
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APPENDIX C. EVALUATION PLAN FOR GEM BASED ON AUTOMATED OBSERVATIONS

The Techniques Development Laboratory (TDL) over the past 3 years has
developed and tested Generalized Equivalent Markov (GEM) regression equations

for predicting each element observed by the automated observing system operated
by the National Weather Service (NWS) at Sterling, Virginia (see Miller, 1984; V
1986; and 1987). These elements are:

Predictand Number of Categories

o Pressure 9.V
o Temperature 14

o Dew point depression 5
o Wind speed 5
" Wind direction 5 V

o Cloud height 1 7
o Cloud height 2 6

o Cloud height 3 7
o Cloud cover 1 5

o Cloud cover 2 4
o Cloud cover 3 4
" Visibility 6V

o Precipitation* 2.S
o Gusts 5
o Ceiling 6
o Total cloud amount 5

*Precipitation sensor inoperative

Prediction times are at 10-minute intervals from 10 to 120 minutes.

Procedures for weather forecast verification and evaluation have been
documented in the National Verification Plan (NVP), see National Weather

Service (1982). This evaluation plan for GEM conforms, as much as is
practical, with the guidelines of the NVP as they apply to forecasts at very
short range (10-120 minutes). New products are evaluated for scientific merit

by the NWS Committee on Analysis and Forecast Technique Implementation

(CAFTI). CAFTI is a recommending body and does not have approval authority.

For a scientific evaluation of GEM's ability to predict each of the

predictands and for each of the projection times specified above, we intend to
prepare the following comparative statistics for both GEM and persistence over

an independent sample of about 360,000 cases:

o Brier score (mean square error)

o Contingency table

o Percent correct

o Heidke skill score
o Bias by category %

o Threat score for the lowest two ceiling and visibility categories

o Log score (for ceiling and visibility only)

See Appendix C.1 for details.

C-1
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Furthermore, an operational-evaluation table will be prepared which will
display the number of times in the independent sample that GEM successfully
predicted changes of Visual Flight Rules (VFR) to Instrument Flight Rules (IFR)
and IFR to VFR for both visibility and ceiling. This table will display the
probability of hitting changes (POHC), probability of detecting change (PODC),
and the false alarm rates when predicting change (FARC) for 10, 20, ... , 120
minute projections. An example of such a table, Table C.3, is given in the

appendix. Note that these three scores--POHC, PODC, and FARC--pertain to only
those situations when a change occurs or is forecast. Also, a similar table
will be prepared regarding changes from IFR to LOW IFR and from LOW IFR to IFR.

To help in the overall evaluation, we have already documented how a GEM
approach in hourly increments from 1-8 hours compares with persistence, MOS,
and tile official FT's predominant conditions (see Miller, 1981; Miller and

Perrone, 1985; and Perrone and Miller, 1985).

The proposed conditions for a favorable scientific evaluation of GEM are:

- GEM's Brier score on independent data must be better than persis-
tence's conditional probabilities in 70% of all predictands.

- G;EM's scoring on independent data among 1) percent correct, 2) Heidke

ski~l score, 3) threat score, and 4) log score should have more
scores !avoring GEM than persistence when all predictands are

Coils ide-. -(I.

- GEM must demonstrate op ind,-nendent data that it is capable of
predicting changes from VFR to = R, from IFR to VFR, from IFR to LOW

IFR, and irom LOW IFR to IFR on visbility and ceiling that yields a
net improvement over persistence in a majority of all 10 minute
projeciion times from 10 m to 120 m. (See, for example, the last row

of Table C.3 in Appendix C.i.)

- Timeliness in the issuance of a forecast is deemed satisfactory if a
completed GEM torecast can be prepared inside 30 sEconds on a micro-
computer once a request is made. This assumes that the observation
enters automatically through the RS232 port (like that now employed)

or is al ready resident tIrough manual entry. A demonstration on

previously collected observatiois L,. planned.

Presentation of the verification results will be made at the November 18,
1987 CAFTI meeting. CAFTI will be asked to recommend implementation of GEM by
the NWS and/or tai FAA if the conditions for meteorological significance and
operational usefulness stated above are met.

APproval of a decision to implement this technique would still most likely
require the review of the implementation plan by NWS management.

Re f e rences

Mi I ,-r, R. , 1984: Very short range statistical forecasting of automated
ob--brvit ions. liitr im Report No. DOT/FAA/PM-84/31 , Techniques I)evelopment
l,ah,,ratrv, vi;t i:, .1 We,,ther Service, U.S. Department ot Commerce, 17 pp.

1 ,- V-,rv s hort r;Tige .tatist ical forecasting of automated observa-

t ijlos. Interim_ Rprt No. D)OT/FAA/PM-8hi/HI, Techniques )wevelopmeut
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APPENDIX C.1

Definition of Verification Scores1

For all the following scores, these definitions apply:

N = sample size (number of cases),
f. = the ith forecast, and

o. = the ith (matching observation.
i

The following score is appropriate for variables in probabilistic form:

Brier score (BS)--The Brier score measures the mean square error. Lower
values are better. The Brier score is relevant when f is a probability

forecast of an event in the range zero to one and o is one if the event
occurred and zero if it did not occur. In this conext, an "event" is defined

to be one of two or more exhaustive and mutually exclusive categories of a
weather element. It is customary, when the weather element is divided into
more than two categories, to compute a Brier score over all categories.

N k
12BS = E E (f - 2
Ni= j= f j

where j refers to the k categories of the weather element.

The following scores are appropriate when the forecasts and observations each
naturally occur in, or are put into, one of m mutually exclusive and exhaustive
categories.

Contingency table--not a score as such, but contains all verification
information for the discrete variables (see Table C.1). The element X in
the table is the number of times the forecast was in the jth category Ud the
observation was the ith category. The row and column totals are also shown

here with the subscript p. Various scores can be computed from these elements.

'Definition of all scores except POHC, PODC, and POFC follow National
Weather Service (1982).

c-3
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Table C.1 Contingency table.

observed Forecast Categories

Category 1 2 ... m Total

I X X Xm Xlp

2 X21 X22 " 2m X2p

m Xml Xm2 ... Xmm Xmp

Total XpI X .. Xpm Xpp

Percent Correct (PC)--the fraction of the time a correct forecast was made,
regardless of the category, expressed in percent. Larger values are better.

m

T X..

PC= x 100.

pp

Bias by category (BIAS)--measures the tendency to overforecast (BIAS > 1)
or underforecast (BIAS < 1) a particular category. A bias of one indicates no
overforecasting or underforecasting. The bias for the ith category is:

X

BIAS. = p1
i X.

Ip

Heidke skill score (SS)--the skill score measures the fraction of possible
improvement afforded by the forecasts over a test set of forecasts. The test
forecasts are values expected by chance computed on the marginal totals of the
contingency table. Larger values are better. The Heidke skill score is highly
influenced by the "balance" in the contingency table from which it is measured

since it is based upon the expectation of chance.

NC- E m
SS = T- E where number correct (NC) = z Xii

i=l

m

T = X E = (X. X . X .)/T
P ' i=1 p p

Threat score (TS)--the fraction of the time the threat event was correctly
forecast when there was indeed a threat. This is computed from a contingency
table when there are only two categories (m=2), the first of which is for a
threat" event, such as low ceilings or low visibilities. A threat, for this

J,
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purpose, is defined as a situation where either the threat event occurred, or

was forecast, or both. The TS is also called the critical success Index (CSI).

TS =

X11 + X12 + X21

MacDonald aviation log score--the rationale of the score is that the hazard

to aviation of a missed forecast is (approximately) proportional to the

absolute value of the logarithm of the error. The score itself is an average

of these logarithmic errors.

N fIl

Log score (LS) = 50 E log i
N 10 o.i=1 1

For the specific six categories of ceiling and visibility used in this paper,
the Log score may be approximated by the scoring matrices given in Table C.2
provided the number of forecasts (N) is large. The score is given by:

6 61
LS = Z fijmijNi.l i=1

where f.. are the elements in the forecast-observed contingencv table and
m arel~he elements of the appropriate (ceiling and visibility) matrix
gIen in Table C.2.

Table C.2. Approximate scoring matrices for MacDonald aviation log score.

Element

Observed Visibility Forecast Categories Ceiling Forecast Categories

Categories 1 2 3 4 5 6 1 2 3 4 5 6

1 0 30 45 69 80 87 0 30 49 65 88 104

2 19 0 10 34 45 52 23 0 11 26 49 65

3 42 18 0 11 22 30 42 12 0 7 31 47
4 57 33 7 0 7 15 64 34 16 0 9 24

5 67 43 17 6 0 5 82 52 34 9 0 6

6 73 49 23 13 4 0 89 59 41 16 0 0

The following verification statistics pertain to evaluating GEM's skill at

predicting changing conditions. Specific conditions can be varied according to

operational requirements; however, at the outset, these will be defined as

instrument flight rules (IFR) of < 3 miles in visibility and < 1000 feet in
ceiling and visual flight rules (VFR) of > 3 miles in visibility and > 1000
feet in ceiling. Table C.3 shows, as an example, a dependent sample of data

giving the following statistics for 10, ... , 120 m projections. In the
equations below, the term X j IFR, for example, refers to a contingency

table like Table C.1 contain n data for only the cases when the initial
condition was IFR. i
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Probability of hitting chan ge--probability of correctly forecasting a change

to occur given that the persistence condition is either IFR or VFR.

XlI i IFR

POHC (given that persistence is IFR) =  XI 11IFR X

II1IFR 2 IFR

POHC (given that persistence is VFR) = X l 1 VFR
x 11 VFR + X211VFR

Probability of detecting change (PODC)--the probability of correctly
*' forecasting the threat event given that the persistence condition is either IFR

or VFR.

POLC (given that persistence is IFR) = X + XIF 2R

X I VFR

PU C (given that persistence is VFR) = 
X 1jVFR
x I 11 VFR +  

X 12 VF

Falsq a 1,A1 rate when predicting change (FARC)--the fraction of the forecasts

of the threat event that did not verify given that the persistence condition
was either IFR or Vi(.

1 IFR

. FARC (given that persistence is IFIQ = l - IFR  + X21IFR

FARC (given that persistence is VFP)= 1 - VFR
x1i1VFR + x2IVFR

Note that FARC is I - POHC under the respective persistence conditions of IFR
and VFR.

In the final row, Table C.3 also displays the net gain of GEM over
persistence for visibility and ceiling. That is, in the PGO column, the

conditions 0I and 100 constitute situatiow which GEM successfully
predicted change while 010 and 101 constitute situations in which persistence

was correct and GEM was incorrect when predicting a change. Adding the Oil and

1i quantities while subtracting the 010 and 101 quantities yields a net which,
if positive, shows that GEM is preferred in that many situations over
persistence in this sample of data.

.1o
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OB3ZERVATIONAL FREOUENCY COUNTS

VISIBILITY PROJWETION TIME (MINUTES)
S

PG0 10 20 30 40 50 60 70 80 90 100 110 120

0 000 1327 1223 1142 1063 1017 970 906 876 875 818 797 773
1001 152 280 360 432 489 525 590 614 678 720 733 752
2 010 64 47 45 29 30 28 30 26 4 3 6 6 -
3 112 80 66 72 64 66 62 64 27 31 33 33
4100 % 66 57 55 55 60 56 59 50 47 53 55
5 101 107 96 102 101 93 105 105 105 90 93 88 84
6 110 126 274 351 404 469 513 549 592 636 662 692 725
7 111 27184 26993 26864 26752 26A35 26547 26442 26348 26230 26204 26127 26059

TOTAL 29168 29059 28987 28908 28852 28814 28740 28684 28640 28578 28529 28487

GIVEN PERSISTENCE IS IFt

RP4C 0.636 0.630 0.595 0.713 0.681 0.702 0.674 0.711 0.871 0.912 0.8-6 0.846
PO[C 0.424 0.222 0.155 0.143 0.116 0.112 0.095 0.094 0.038 0.041 0.043 0.042

FAEC 0.364 0.370 0.485 0.287 0.319 0.298 0.326 0.289 0.129 0.088 0.154 0.154

GIVEN !.SISTIENCE IS VFR

POIC 0.473 0.407 0.358 0.353 0.372 0.364 0.348 0.360 0.357 0.336 0.376 0.396
FOX 0.432 0.194 0.140 0.120 0.105 0.105 0.093 0.091 0.073 0.066 0.071 0.071
FARC 0.527 0.593 0.642 0.647 0.628 0.636 0.652 0.640 0.643 0.664 0.624 0.604

CEILING PROJECTION TIME (MINUTe)

PGO 10 20 30 40 50 60 70 80 90 100 110 120

0 000 1708 1577 1499 1456 1417 1373 1333 1288 1263 1229 1179 1157
1 001 110 90 156 215 254 292 327 364 402 432 442 461

2 010 0 44 46 43 37 37 43 42 34 36 45 39 "-
3 011 0 101 100 83 85 82 76 75 66 62 86 88 .0
4 100 0 73 77 74 76 73 67 77 72 73 75 67
5 101 0 51 53 60 71 71 77 82 79 73 83 85
6 110 114 108 182 237 258 310 347 363 403 435 455 490
7 I11 27236 27015 26874 26740 26654 26576 26470 26393 26321 26238 26164 26100

TOTAL 29168 29059 28987 28908 26852 28814 2840 26684 28640 28578 28529 28487

GIVE PRSISTENCE IS IF

C" 0.697 0.685 0.659 0.697 0.69 0.639 0.641 0.660 0.633 0.656 0.693
POC 0.000 0.529 0.391 0.279 0.251 0.219 0.189 0.171 0.141 0.126 0.163 0.160
FARC " 0.303 0.315 0.341 0.303 0.311 0.361 0.359 0.340 0.367 0.344 0.307 0

GIVE PERSISITNCE IS ViR

P(" 0.589 0.592 0.552 0.517 0.507 0.465 0.484 0.477 0.500 0.475 0.441
POC 0.000 0.403 0.297 0.238 0.2:8 0.191 0.162 0.175 0.152 0.144 0.142 0.120
FARC a 0.411 0.408 0.448 0.483 0.493 0.535 0.516 0.523 0.500 0.525 0.559

NETGEI VS PERS 37 82 54 51 49 40 6 20 8 8 25 29

.:q

Table C.3. Observational frequency counts of a dependent sample of data
stratified for demonstrating GEM's ability to predict IFR to VFR and VFR to

IFR changes. The PGO column gives Persistence (P), GEM (G), and the veri-,

fying observation (0), respectively. 0 denotes IFR (< 3 mi, < 1000 ft) and
I denotes VFR (> 3 mi, > 1000 ft).

%'
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f U.S. DEPARTMENT OF COMMERCE
National Doania and Atmnospheric Administration
NATIONAL WEATHER SERVICE
Silver Spring. Md. 20910

W/OM23:SMZDEC I

MEMORANDUM FOR: Addressees Listed Below

FROM: Dr. Ronald L. Lavoie
Chairman, CAFTI

SUBJECT: Highlights of CAFTI Meeting, November 18, 1987

The NWS Committee on Analysis and Forecast Techniques
Implementation (CAFTI) met at 1:00 p.m., Wednesday, November 18,
1987, in Room 128, Gramax Building, Silver Spring, MD. The
following members and/or alternates were present:

Dr. R. Lavoie Dr. E. Kalnay
Dr. H. Glahn Dr. J. McDonell
Mr. G. Carter Mr. R. Racer
Mr. H. O'Neil Dr. R. McPherson
Mr. S. Zubrick Mr. J. Dinges

Attached are meeting highlights and some of the briefing
materials presented at the meeting. The next regular bi-monthly
meeting is scheduled for Wednesday, January 20, 1988, at 1:00
p.m. in Room 206, World Weather Building, Camp Springs, MD.

Attachments

Addressees:
CAFTI Members
SSD Chiefs, W/ER3, W/SR3, W/CR3, W/WR3
Chief, Operations Division, W/ARl
Staff Meteorologist, W/PRxl

cc:
--xil W/OM23 W/0S02
LA-W W/NMC W/OSD

W/OM W/NMC5 W/OSDl
W/OMl W/NMC6 W/FC - J. Almazon, NBOC6, Room 300
W/OM2 W/NMC8 W/TPO

W/OM21 W/OSO W/OH

Invited Participants:
W/OSD2x3 - R. Miller
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HIGHLIGHTS -- CAFTI MEETING OF NOVEMBER 18, 1987

Before addressing the first agenda item, the CAFTI
Chairman announced that all future CAFTI agenda items will have a
time limit listed on the CAFTI agenda. Requestors of agenda items
are asked to state their anticipated presentation time to the
CAFTI Executive Secretary when scheduling agenda items. Normally,
10 to 20 minutes is sufficient for oral presentations, with an
additional 5 to 15 minutes for discussion.

1) Update on Very Short Range Statistical Forecasting by
GEM - R. Miller - W/OSD2x3 - Information Item (See
Briefing Materials, Part A).

Dr. Miller briefed CAFTI members on the latest
verification results of using GEM to make very short range (10-120
minute) forecasts of various weather elements. Dr. Miller
described how Brier Scores based on GEM's probability forecasts
have consistently been better than conditional persistence, but
GEM's categorical f-recasts have not shown a corresponding
superiority when using other skill measures (such as percentage
correct and Heidke Score). This lack of correspondence was traced
to the usc of the Beta thresholding method. However, Dr. Miller
said that a new approach called "variance inflation" as used by
Klein, Lewis, and Enger (1959)1 yielded considerably enhanced
skill scores. T'is skill increase is traceable to the more
balanced contin% ncy tables that the inflation method yields
compared Lo the tables derived from the Beta thresholding method.

In contrasting the Beta distribution versus inflation

methods for over 300,000 observed tF't-sample results, Dr. Miller

showed that the average scores for GEM with the new inflation
method were now better than persistence in 69% of the comparisons,
poorer in 16% and the same in 15%. Thresholding is indeed an
important factor, and the improvement in scores resulting from the

use of the inflation method is remarkable. CAFTI was gratified
that Dr. Miller's efforts have produced better scores, but noted

that false alarm rates were quite high for some categories of
changing visibility. CAFTI views the GEM technique for very short

range forecasting as worthy of operational use and its further
development should be pursued. An iiaplementation plan should be

reviewed by NWS management before implementation of GEM.

2) Proposed Procedures for Field Notification of NMC/TDL
Model/Guidance Changes - R. Racer - W/OM23, Action Item,

Much discussion concerning the proposed procedures I
centered on t!e meaning of "significant NMC model and TDL guidance
changes...". However, th- intent of these procedures was really
to determine what messages are required AFTER a change has been

coor~inatpd with th_ CJAFTI. This coordinat-on does not mean that
CAFTI acts as tho sole determining body of the significance of
model and juldalice changes, but acts as a peer review of the

scientifjc an-! terch-iical basis of the change, and provides
recommendaties to tae Director, office of Meteorology.

iKlein, W.H., B.M. Lewis, and I. Enger, 1959: Objective
prediction of five-day mean temperatures during winter.
,. Met-or., 16, 672-682.
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APPENDIX E. TEST PLAN

The verification results obtained from AWOS-GEM and presented to CAFTI suggest
that an on-site test be performed. Specifications suggested for performing %

such a test are given below:

Location

Sterling, Virginia NWS's test and evaluation facility

Equipment

AWOS system (Artais AWOS already in place)
Personal microcomputer (e.g., a Kaypro XT with a hard disk)

Communication Lines
Communication lines are already in place

Manpower

Meteorologist 3-6 man month to study characteristics of AWOS forecasts
under various weather circumstances

Computer programmer 3-6 man months
Statistician 3-6 man months

Funding e
Monies required amount to about $3,000 for a computer and streaming tape

drive

Cost of the manpower required

Objectives %

-To perform a critical analysis of microcomputer based AWOS-GEM %

-To save input observation as the persistence observation and as the

observation from which the AWOS-GEM forecast is made (include date and
time in some structured form)

-To save verifying observations for each 10 minute projection for 10-120M
-To save meteorologist's fore±cast coinciding with those of AWOS-GEM

-To save official FT for the same period (if possible)
-To compile remarks made by the meteorologist about the forecasts

-To compile remarks made by the meteorologist about the situation as to

its level of meteorological significance and of GEM's operational

usefulness
-To evaluate the timeliness of the AWOS GEM forecasts (continuous or on

demand, number of projections fixed or specified by user) -4

-To evaluate the acceptability of the AWOS-GEM format _

-To evaluate various dissemination media (voice, hard copy, telephone,

probabilities, categories, best single value)

E- -I_
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APPENDIX F. VERIFICATION TABLE AND SCORES P

Page No.

GEM Versus Persistence

10 Minute Projections F- 2 thru F- 17 %.

Pressure F- 2

Temperature F- 3 thru F- 4

Dew Point Depression F- 5

Wind Speed F- 6 J.
Wind Direction F- 7
Cloud Height One, Two, and Three F- 8 thru F- 10
Cloud Cover One, Two, and Three F- 81 thru F- 13

Visibility F- 14

Gusts F- 15

Ceiling F- 16

Total Cloud Amount F- 17

20 Minute Projections F- 18 thru F- 33

30 Minute Projections F- 34 thru F- 49 A

40 Minute Projections F- 50 thru F- 65

50 Minute Projections F- 66 thru F- 81

40 Minute Projections F- 82 thru F- 97

70 Minute Projections F- 98 thru F-113%

80 Minute Projections F-164 thru F-129

9() Minute Projections F-130 thru F-145

100 Minute Projections F-146 thru F-161

710 Minute Projections F-162 thru F-177

20 Minute Projections F-178 thru F-193

F-M
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DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 14852 7079 12 0 0 21943 J
2 - 7 7090 122961 8029 2 0 138082

GEM 8 - 15 12 7965 115782 5953 0 129712
16 - 25 0 7 5649 57758 1742 65156

26 + 0 0 3 1656 13250 14909

COLUMN TOTALS: 21954 138012 129475 65369 14992 369802 a

BIASES: 1.00 1.00 1.00 1.00 0.99

PERCENT CORRECT: 87.7775
HEIDKE SKILL SCORE: 0.82578
CHI SCORE: 1.63

CASES 369802

.-

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

SW.

VERIFYING OBSERVATION

V,
,W'

0-1 2-7 8-15 16-25 26 + ROW TOTALS,

@/,

0 -1 14852 '7079 12 0 0 21943 "
2 -7 7090 122961 8029 2 0 138082 •

PERS1.ENCE 8 -is 11 7965 115782 5953 0 129712 .
16 - 25 0 7 5649 57758 1742 65156 :
.-6 + 0 0 3 1656 13250 14909 ',

Vt

COLUMN TOTALS. 21954 138012 129475 65369 14992 369802 "
BIASES: 1.00 1.00 1.00 1.00 :-1.99

PERCENT CORRECT: 81-.7 775 '"

HEICKE -KILL 'R : 0.62578.,

vH COE 1.63

1%

DEW PINT EPRESION(DEGEES A.REHEIT

% . . " " %"-% " % -%% - - - - -% %".% . ° o . . . , .".• "" " ", % % % "" " " " "%". %"- S



!'lND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 - 1 6709 9474 7 0 0 16190
L - 9 9555 277720 13120 16 0 300411

'GEM 10 - 19 0 13080 37866 1204 0 52150

20 - 29 0 17 451 579 4 1051
30 + 0 0 0 0 0

COLUMN TOTALS: 16264 300291 51444 1799 4 369802

BIASES: 1.00 1.00 1.01 0.58 0.001

PERCENT CORRECT: 87.3100
n£DKE SKILL, SCORE: 0.601 0
CHI SCORE: 325 08

CASES z 36980z

WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS %

0 -1 6709 9474 7 0 0 16190

2 - 9 9555 277762 13157 16 0 300490
PERSISTENCE 10 - 19 0 13050 37369 915 0 51334

20O - 29 0 5 910 866 3 1784

30 + 0 0 1 2 1I

C0LUMN TOTALS: 16264 300291 51444 1799 4 369802

BIASES: 1.00 1.00 1.00 0.99 1.00

PERCENT CORRECT. 87.2648

HEIDKE SKILL SCORE: 0.60066
']ISCORE: 0,83 Z

F'- 6



WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 32442 6029 802 277 198 149 920 10268 51065
45 - 89 6011 15595 2697 412 191 108 501 1529 27044

90 - 134 649 2548 12063 2640 621 222 453 650 19846
GEM 135 - 179 217 392 2356 15303 5621 469 638 484 25480

180 - 224 225 188 492 5039 47129 7282 1443 618 62416
225 - 269 173 97 271 662 6912 17038 4076 772 30001
270 - 314 771 516 494 613 1260 4148 39372 9277 56451
315 - 359 10633 1654 669 580 462 605 9057 73819 97479

COLUMN TOTALS: 51121 27019 19844 25526 62394 30021 56460 97417 369802
BIASES: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PERCENT CORRECT: 68.3504
HEIDKE SKILL SCORE: 0.62327
CHI SCORE: 0.19

CASES 369802

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 32442 6029 802 277 198 149 920 10268 51085
45 - 89 6011 15595 2697 412 191 108 501 1529 27044

90 - 134 649 2548 12063 2640 621 222 453 650 19846

PERSISTENCE 135 - 179 217 392 2356 15303 5621 469 638 484 25480
180 - 224 225 188 492 5039 47129 7282 1443 618 62416
225 - 269 173 97 271 662 6912 17038 4076 772 30001

270 - 314 771 516 494 613 1260 4148 39372 9277 56451

315 -359 10633 1654 669 580 462 605 9057 73819 97479

COLUN TOTALS: 51121 27019 19844 25526 62394 30021 56460 97417 369802
BIASES: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PFERCENT CORRECT: 68.3504
HEIDKE SKILL SCC;RE: 0.62327
CHI SCURE: .19

CASES 3 980j

F-7



CLOUD HEIGHT ONE (FEETl

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 XI-X RN0 TOTALS

0 - 106 791 227 26 31 0 73 132 1280
200 - 400 183 11205 828 187 92 411 241 131J47
500 - 900 22 833 10646 649 93 191 152 12586

'JEM 1000 - 2900 15 166 740 27764 1897 862 1'4 3158
3000 - 6000 8 102 74 1841 60049 4806 86 66966

CLR BELOW 6001 97 360 163 1023 4888 229359 714 236604
X/-X 161 281 129 119 89 826 6026 7631

COLUMN TOTALS: 1277 13174 12606 31614 67108 236528 7495 369802
BIASES: 1.00 1.00 1.00 1.00 1.00 1.00 1.02

PER'ENT CCRRECT: 93.5203
i4EIflE SK:LL SX£. 9.38170
CHI SCORE: 2.91
THREAT SCORE: 0 7 316

CASES 2 369802

CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
i00 400 900 )",K, 6000 6001 X1-X ROW TOTALS

- 0 791 227 26 31 0 73 132 1280
20- 400 183 11205 828 187 92 411 241 13147

300 -900 22 833 10646 649 93 191 152 12586
PESI3TENE 1000 - 2900 15 166 740 27764 1897 862 144 31588

3000 - 6000 8 102 74 1841 60049 4806 86 66966
CLR BELOW 6001 97 360 163 1023 4888 229360 715 236606

X/-X 161 281 1219 119 89 825 6025 7629

COLUMN TOTALS: 127 13174 12606 31614 67108 236528 7495 369802

BIASES: 1.00 1.00 1.00 1.00 1.00 1.00 1.02

I-ERCENT 'ORRECT: J- 503
*HE!DEE SK4. gOF - :381'9

:H: 'E: I")

F-8
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CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 873 96 30 25 0 232 1256
200 - 400 93 1404 156 44 0 211 1908
500 - 900 30 120 2650 630 33 887 4350

GEM 1000 - 2900 27 58 587 10018 1025 2177 13892
3000 - 6000 0 3 43 1029 35771 7306 44152

CLR BELOW 6001 209 206 892 2102 7382 293453 304244 -%

COLUMN TOTALS: 1232 1887 4358 13848 44211 304266 369802
BIASES: 1.02 1.01 1.00 1.00 1.00 1.00

PERCENT CORRECT: 93.0685
HEIDKE SKILL SCORE: 0.77438
CHI SCORE: 0.94
THREAT SCORE: 0.64606

CASES 369802

CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 372 96 30 25 0 232 1255
200 - 400 93 1404 156 44 0 211 1908
500 - 900 30 120 2650 630 33 887 4350

PERSISTENCE 1000 - 2900 27 58 587 10018 1025 2177 13892

3000 - 6000 0 3 43 1029 35771 7306 44152I

CLR BELOW 6001 210 206 892 2102 7382 293453 304245

COLUMN TOTALS: 1232 1887 4358 13848 44211 304266 369802

BIASES: 1.02 1.01 1.00 1.00 1.00 1.00

PERCENT CORRECT: 93.0682
HEIDKE SKILL SCORE: 0.77437

HI SC-E: .90
THkEAT SCORE 0.04580

:ASES 36 032

F-9
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CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 12 0 9 5 6 2Z 52
200- 400 0 76 13 85 130 383 687
500 -900 1 6 896 45 524 982 L454

JEM 1000 - 2900 3 80 69 1024 499 1227 2902
3000 - 6000 12 143 558 520 9582 5667 16482

CLR BELOW 6001 28 366 934 1245 5216 339434 3 7223

COLUMN TOTALS: 56 671 2479 2924 15957 347715 309812
BIASES: 0.96 1.02 0.99 0.99 1.03 1.00

PERCENT CORRECT: 94.9221
HEIDKE SKILL SCORE: 0.55885
CHI SCORE: 18.34
THREAT SCORE: 0.06377

CASES = 369802 IN

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1100- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 12 0 9 5 6 22 54
'00 -400 0 76 14 85 130 383 688
500 - 900 1 6 896 45 524 982 445

hERSOSENCE 1000 - 2900 3 80 69 1025 499 1236 2912
3000 - 6000 12 136 546 514 9414 5330 15952

.LR BELOW 6001 28 373 945 1250 5384 339762 34774L

,0&LUMN TOTALS: 5b 671 2479 2924 15957 347715 369802
BIASES- 0.96 1.03 0.99 1.00 1.00 1.00

PERCENT C RRECT 94.
HE':KE ?ViLL SCURE. 79

7E: A >,'' _ "

. 5E - 5 ;S,

1,0



CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW I
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 228612 7141 0 0 235753
SCT 7527 60435 5735 978 74675

GEM BKN 0 5589 10582 4114 20285 I
OVC 0 1051 4004 34034 39089

COLUMN TOTALS: 236139 74216 20321 39126 369802

BIASES: 1.00 1.01 1.00 1.00

PERCENT CORRECT: 90.2275

HEIDKE SKILL SCORE: 0.81842 I
CHI SCORE: 3.57 _.

CASES 369802

CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW F
6001 5Cr BKN ONC ROW TOTALS

CLR BELOW 6001 228616 111;7 0 0 ,35813
SCT 7523 60330 5724 990 74567

FERSISTENCE BKN 0 5638 105934 4102 20333
OvC 0 1051 4U004 34034 39089 I

COLUMN TOTALS: 236139 74216 20321 39126 369802
BIASES: 1.00 1.00 1.00 1.00

FERCENT CORREC T: 911.2031
HETDKE SKILL SCORE: 0.81795

CHI SCORE: 21.15 9821

F-1l
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CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 cOT B" QVC ROW TOTALS

CLR BELOW 6001 295659 5499 1743 3231 306132
CEM SCI 5599 17690 3971 177 27437

BKN 1887 4469 11099 3197 20652
OVC 3354 469 2740 9018 15581

COLUMN TOTALS: 306499 28127 19553 15623 369802
BIASES: 1.00 0.98 1.06 1.00

PERCENT CORRECT: 90.1742

HEIDKE SKILL SCORE: 0.67626
CHI SCORE: 79.25

CASES 369902

CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 295659 5499 1743 3231 306132
PERSISTENCE SCT 5626 18021 4408 440 28495

BKN 1860 4138 10662 2934 19594

OVC 3354 469 2740 9018 15581

COLUMN TOTALS: 306499 2812" 19553 15623 36980'.

BIASES: 1.00 1.01 1.00 1.00

PERCENT CORRECT: 90.1455
HEIDKE SKILL SCORE: 0.67524
:HI -CORE. 5 45

F-12



CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
600i SCT BK OVC ROW TOTALS

CLR BELOW 6001 335949 2935 2135 2551 343;70
GEM SCT 2855 3278 1432 11 7576

BKN 2108 1356 4619 1222 93G5
OVC 2655 17 1105 5574 9351

COLUMN TOTALS: 343567 7586 9291 9358 369802
BIASES: 1.00 1.00 1.00 1.00

PERCENT CORRECT: 94.4884

HEIDKE SKILL SCORE: 0.59220
CHI SCORE: 0.04

CASES = 369802

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BK OVC ROW TOTALS

CLR BELOW 6001 335949 2935 2135 2551 343570
PERSISTENCE SCT 2855 3278 1432 11 7576

BKN 2108 1356 4619 1222 9305
OVC 2655 17 1105 5574 9351

COLUMN TOTALS: 343567 7586 9291 9358 369802
BIASES: 1.00 1.00 1,00 1.00

FERCENT 'CORRECT: 94.4884
HEIDKE SKILL SCORE: 0.59220
CHI SCORE: 0.04

-IASES j 6980.1

F-13



VERIFYING OBSERVATION

0 I.' z2 1 , 3 3 , 5 5 ,7 -, TAL,-

0 /2 10 32 162 52 13 t 5 7

GEM 1 52 476 14562 2884 196 103 18273
3 5 5 34 2341 27660 41 384 3
5 7 I 3 133 3405 26069 4264 7

- 0 0 76 351 4251 "74368 79046

.V LUMN TOTALS: i3-51 2224 17821 34402A 34865 279!38 3698014
BIASES: 0.94 1.17 1.03 1.01 0.97 100

PERCENT CORRECT. 93.3581
HEiDYK£ SKILL SCORE: 0.838114
CHI SCORE: 112.57

THREAT SCORE: 1 7582

CASES = 3698C.'

.e

VISIBILITY_(MILS

VERIFYING OBSERVATION%

1 /2 1/2 < I I < 3 3 <5 5 <7 7 + ROW T TAL 5

0 1 / 061 249 110 17 7 6 1450
I/2 : 197 1382 590 40 11 5 ...

PERSISTENCE i < 3 80 530 13926 21998 207 112 1785'1
3 5 8 47 2828 26673 44-51 564 7
5 7 2 I1 243 4205 25845 4602 34908
7 + 1 5 124 470 4544 273849 -178995

COLUMN TOTALS: 1351 2224 17821 34403 34865 279138 369802
BIASES- 1.07 1.00 1.00 1.00 1.00 1.00

PERCENT CORRECT- 92.6809
HEIDKE SKILL AORE: 0.9L'175
CHI S ORE: 77
THRFAT SCU)RE 0.61o246

:ASHS 3698032

F-]14



GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 32Q724 13251 1441 25 4 335445

I - 20 9493 10493 2541 22 0 22549

GEM 21 - 30 1471 2468 6440 433 4 10816
31- 40 39 12 439 484 18 992

41 + 0 0 0 0 0 0

COLUMN TOTALS: 331727 26224 10861 964 26 369802
BIASES: 1.01 0.86 1.00 1.03 0.00

PERCENT CORRECT: 91.4384
HEINKE SKILL SCORE: 0.52727
CHI SCORE: 583.68

CASES 369802

GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 318563 11784 1440 25 4 331816

11 - 20 11654 11960 2541 22 0 26177

PERSISTENCE 21 - 30 1471 2468 b441 433 4 10817

31 - 40 30 12 3 465 18 964
41 + 9 0 0 19 0 28

COLUMNW TOTALS: 331727 26224 10861 96 26 369802

BIASES: l.O0 1.00 1.00 1.00 1.08

PERCENT CORRECT; 91.2459
HE:DKE SKILL SCORE: 0.., 3 -
CHI SCORE: Q4

,:ASES 369802

F-15 I
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NN Wk=i : . . .',.2 :d71P '"T ;. .' 'W J A ' .r.. %.m. I. WL-w jq . '. -,

CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 40C 900 2900 6000 6001 ROW TOTALZ

0 - 100 813 197 23 3 0 7b 1118
200 - 400 155 8913 637 181 22 137 100"S
500 - 900 18 654 8476 614 35 231 10028

OEM 1000 - 2900 19 15i 726 19430 935 988 212Q9
3000 - 6000 0) 0 24 1084 39719 4361

CLR BELOW 6001 88 154 169 941 2909 276913 28117

CQULN TOTALS: 1093 10069 10055 22259 43620 -2 39802
BIASES: 1.02 1.00 1.00 1.00 1.04 0.99

PERCENT CORRECT: 95.7983
:vK £KILL SCORE: 0.89475

'HI SCvRE: .. 7

THREAT SCORE VK 90

JASES 369802

CEILING (FEET)

VERIFYING OBSERVATION

0- 20)- 50v- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

- 100 813 197 23 9 0 76 1118
200 - 400 155 8913 637 181 22 137 10045

500 - 900 18 654 8476 614 35 231
PERSISTENCE 1000 - 2900 19 151 726 19430 935 988 22249

3000 - 6000 0 0 24 1082 38912 3596 41-I

CLR BELOW 6001 88 154 169 943 3716 277678 T8274&

OLUMN TOTALS: 1093 10069 10055 22259 43620 28270b 3698K

BIASE. 1.02 1.0 1.00 1.00 1.00 1.00

PERCENT CQRRECT: 45.7869 I
HEIbKE SKILL S7JE 0 8q73"
'HI S3ORE:
THFEA7 SCORE ,6 ,

F-- 10
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 228611 7141 0 0 235752
SCT 7528 34400 4964 108 47000

GEM BKN 0 4891 13593 4545 23029
OVC 0 135 4432 59454 64021

COLUMN TOTALS: 236139 46567 22989 64107 369802 0

BIASES: 1.00 1.01 1.00 1.00

PERCENT CORRECT: 90.8751

HEIME SKILL SCORE: 0.83196
CHI SCORE: 4.85

CASES 369802

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 228616 7197 0 0 235813
SCT 7523 34342 4962 108 46935

PERSISTENCE BKN 0 4893 13595 4545 23033
OVC 0 135 4432 59454 64021

COLUMN TOTALS: 236139 46567 22989 64107 369802

BIASES: 1.00 1.01 1.00 1.00

PERCENT COPRECT: 90.8613
HEIDKE SKILL SCORE: 0,83168
CHI SCORE: 3.56

CASES : 39802

F-17
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't- 2;i." :E L-l MXL-r E

'-I:M VSt . H]RSI STENCE 20 M-INUTLJE PROJ c CFI()N

PRESSURE (NCH_ES)

VERIFYING OBSERVATIti

0- 29.236- 29.531- 29.676- 29.826- 29.974- 30.121- . 30.5E
29.235 29.530 29.677 29.825 29.973 30.120 30.268 30.5 3 R,) .. Tw

c 35 1 30 00 0
.2,jS- z J, 30 3740 112 0 0 0 0
9..,31 29.677 '2 94 12664 434 0 0 0 C' -'

'9 67'- 2..-S 0 457 4114 1651 0 :
2 9. 0 0 0 1671 86557 1621 0 0 0

h. ."", 0 0 u 1656 91123 1012 p

-68 0 0 0 0 0 164 4592 . - p

-6 h 5963 0 0 0 0 0 642 3t,192 b,
0 0 0 0 0 o 52 9,

LMN A 31 3864 13233 42219 89864 94388 78378 37111 2t113

BIASES. 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 3.99

* F5.... &'RRE2T. k 4446
qK2I SKILL 5CORE: 0.95539

PRESSURE A INCHES)

VERIFYING OBSERVATION

0- 29.236- 29.531- 19.678- - 29.974- 30.121- 30.269- 30.56+

29.233 29.530 29.677 29.825 29.973 30.120 30.268 30.563 RO6 TOTALS

1 30 0 0 J1 2
C9.3 3 112 0 0

: .7 0 94 12664 434 0 0 0 o J11:
.9. _-S 0 0 457 40114 i65.1 0 0 C 0 -22

0 0 1671 86557 lb21 0 d98;9

- 0 0 0 1656 91123 1612 0 u 94391
0 3 ' 0 0 1644 75924 Sb" 2 75 35
: -0 C 0 O 842 3e192 67 3712:1

3, • : 0 0 6 2 1961 52

:LJMN TOTALS 3! 3864 13233 ',2219 89864 9,388 78378 37111 2048 36113t
0ASES 1.30 1.00 1 00 1.30 1.30 1.00 1.0 1.00 -9

iF- 1 8
-%7% .rL L
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DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 12031 9329 129 0 0 21489
2 - 7 9301 115466 10281 16 0 135064 '

GEM 8 - 15 76 10165 108846 7683 3 126773
16 - 25 0 26 7218 53856 2292 63392

26 + 0 0 6 2092 12320 14418

COLUMN TOTALS: 21408 134986 126480 63647 14615 361136
BIASES: 1.00 1.00 1.00 1.00 0.99

PERCENT CORRECT: 83.7687
HEIDKE SKILL SCORE: 0.76852

CHI SCORE: 4.71

CASES = 361136

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 12031 9311 129 0 0 21471
2 - 7 9301 115484 10281 16 0 135082

PERSISTENCE 8 - 15 76 10165 108846 7683 3 126773
16 - 25 0 26 7218 53856 2292 63392

26 + 0 0 6 2092 12320 14418

COLUMN TOTALS: 21408 134986 126480 63647 14615 361136
BIASES: 1.00 1.00 1.00 1.00 0.99

PERCENT CORRECT: 83.7737
HEIDKE SKILL SCORE: 0.76858
CHI SCORE: 4.61

CASES 361136

FIN
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WIND SPEEDJ(KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 - 1 5291 10268 29 0 0 15588

2 - 9 10536 268535 14353 23 0 29347
GEM 10 - 19 3 14446 35453 1191 0 51093

20 - 29 0 20 440 54 4 1008
30 + 0 0 0 0 0 c

COLUMN TOTALS: 15830 293269 50275 1758 361136
BIASES: 0.98 1.00 1.02 0.57 0.00

PERCENT CORRECT: 85.7912

HEIDKE SKILL SCORE: 0.55393
CHI SCOPE: 3,41.08

CASES 3611:6

WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 - 1 5303 10356 29 0 0 1568,
2 -9 10524 268512 14450 24 0 293510

PERSISTENCE 10 - 19 3 14383 34833 969 0 50188

20 - 29 0 18 962 762 4 1746
30 4 0 0 1 3 0 4

COLUMN TOTALS: !".O 293269 50275 1758 4 361136
BIASES 0.99 1.OC 1.3, 0.9q 1.00

PERCENT CORRFi,: 85.6769
HEIDKE SKILL SCORE: 0.55060
-HI SCOF 1.7?j

'ASE-, 361136

F-22



WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 28418 6542 1070 497 342 239 1354 11386 49848
45 -89 6583 12861 2914 569 281 194 951 2100 26453

90 - 134 795 2613 9884 2972 945 322 795 1020 19346
GEM 135 - 179 421 576 2450 12304 6243 747 1185 879 24805

180 - 224 359 318 672 5511 42775 7983 2495 990 61103
225 - 269 274 236 402 985 7421 14299 4451 1172 29240
270 - 314 1198 890 860 1097 2117 4567 33455 10966 55150
315 - 359 11867 2340 1126 995 842 934 10388 66699 95191

COLUMN TOTALS: 49915 26376 19378 24930 60966 29285 55074 95212 361136

BIASES: 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

PERCENT CORRECT: 61.1113
HEIDKE SKILL SCORE: 0.53706
CHI SCORE: 1.48

CASES 361136

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 28418 6542 1070 497 342 239 1354 11386 49848
45 - 89 6583 12861 2914 569 .181 194 951 4,100 26453

90 - 134 795 2613 9884 2972 945 322 795 1020 19346

PERSISTENCE 135 - 179 421 376 2450 12304 6243 747 1185 879 24805
180 - 224 359 318 672 5511 42775 7983 2495 990 61103
225 - 269 274 236 402 985 7421 14299 4451 1172 Z9240
270 - 314 1198 890 860 1097 2117 4567 33455 10966 55150

315 - 359 11867 2340 1126 995 842 934 10388 66699 95191

COLUMN TOTALS: 49915 26376 19378 24930 60%6 29285 55074 95212 361136
BIASES: 1.00 1.00 1.00 0.99 1.00 1.00 1.00 1.00

PERCENT CORRECT: 61.1113
HEIDKE SKILL SCORE: 0.53706

CHI SCORE. 1.48

CASES :F61133

F-23



CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 XI-X ROW TOTALS

0- 100 517 304 29 52 1 1bO 181 1.416
200 - 400 255 9773 1018 299 149 662 365 I521

500- 900 60 1313 9641 1008 151 348 29 181
jEM 1000 - 2900 24 331 1145 24889 2743 1563 22 309:7

3000 - 6000 18 169 134 2682 54177 8239 163 6558K
CLR BELOW 6001 162 532 257 1875 8382 218850 866 220924

X,-X 210 463 142 202 126 888 5121 715.

COLUMN TOTALS: 1246 12885 12366 31007 65729 230692 7211 361136
BIASES: 0.98 0.97 1.04 1.00 1.00 1.00 0.99

FEK2ENT CORRECT: 89.4311

.EIDKE SK:-L S7 O:E 0.80723
CHI SCORE: 28.14
'HREAT SORE: 0.63709

CASES r 361136

CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
io 400 90 ' ?'I 6000 6001 X/-X ROW TOTALS

- 100 517 304 29 52 1 142 181 1226
200 - 400 270 9811 1327 308 149 661 363 12889
500 - 900 43 1274 9271 997 151 349 -29 12314

PERSISTENCE 1000 2900 24 330 1154 24891 2743 1563 2-3 30928

3000 - 6000 18 169 134 2681 54159 8239 ibl 65561
CLR BELOW 6001 162 531 257 1876 8396 218796 846 230864

X/-X 212 466 194 202 130 942 5208 -354

CLIMN TOTALS: 12 6 12885 12366 21007 65729 230692 -211 361136
BIASES: 0.98 1.00 1.00 1.00 1.00 1.00 1.03

EKCENT CORRECT: 89.343I

HEIDKE SKI ., SCOPE: eJ56.
1HI SCRE 4.I4

THREAT SCORE 2: 625"

F-24

.,,,. . ...... i,, , ,- - # , , ,- , %,°'%'',' -,''%% %%'.'%q% % % _'.%_. "_ _,_'_%%%



CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW %
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 680 140 39 49 0 316 1224
200 - 400 130 1136 208 61 9 318 1862
500 - 900 38 163 1947 757 78 1219 4202

GEM 1000 - 2900 46 65 826 8156 1297 3227 13617
3000 -6000 0 11 73 1289 31528 12714 4,5615

CLR BELOW 6001 302 330 1182 3288 10360 279154 294616

COLUMN TOTALS: 1196 1845 4275 13600 43272 296948 361136 S
BIASES: 1.02 1.01 0.98 1.00 1.05 0.99

PERCENT CORRECT: 89.3295
HEIDKE SKILL SCORE: 0.65851 po

CHI SCORE: 147.26
THREAT SCORE: 0.51621 0

CASES 361136

CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- i000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

O - 100 680 140 39 49 0 316 1224
200 - 400 130 1136 208 61 9 318 1862
500 - 900 38 163 1957 771 78 12119 4226

PERSISTENCE 1000 - 2900 46 65 816 8145 1300 322.7 13599

3000 - 6000 0 it 73 1 275 30465 114.11 43235I
CLE BELOW 6001 302 330 1182 32199 11420 280457 2496990

COLUMN TOTALS: 1196 1845 4275 13600 43272 296948 361136
BIASES: 1.02 1.01 0.99 1.00 1.00 1.00

PERCENT CORRECT: 89.3957
HEIDKE SKILL SCORE: 0.65554
CHI SCORE: 1.41

THREAT SCORE: 0.51621

CASES 361136

F-.25



CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELCW

100 400 900 2900 6000 6001 ROW TOTALS

0 -100 0 0 0 7 0 i6

200 -400 0 0 0 0 0 0

500 - 900 1 9 504 58 416 11T5 u
GEM 1000 - 2900 4 86 45 585 478 1663 '8b,

3000 - 6000 5 196 650 591 7519 9657 18618
CLR BELOW 6001 42 374 1241 1649 7193 327039 337535

COLUMN TOTAiS: 5 665 21440 2890 15606 3983 93 61136
BIASES: 0.50 0.00 0.86 0.99 1.19 0.99

PERCENT CORRECT. 92.9420
HEIDFE SKILL -CORE: 0.40716

CI SCORE: 1320.!'

THREAT SCORE: C.00"

CASES 36::36

CLOUD HEIGHT THREE LFEET)

VERIFYING OBSERVATION

0- JO- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

- 100 0 0 15 8 0 3- 55

200- 400 2 29 17 57 126 467

500 - 900 1 10 544 59 526 1286 -420
PERSISTENCE 1000 - 2900 5 70 110 551 466 1649 2851

3000 - 6000 5 127 551 544 t595 7825 15b07

CLR BELOW 6001 39 429 1203 1671 7893 328245 33948:7

COLUMN TOTALS: 52 665 L0 2890 1560t 33983 26:-3h
BIASEd: 1.06 1.02 0.99 0.99 1,00 1.00

. PERCENT CjRRECT: 93.GL8

HEIDVE SKILL SCuRE 0.O

..-...- .....--- '. .. -.. , ,, X -. , .-.-. -.. J,%"V% %?-



CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW

6001 SCT BK OVC ROW TOTALS L

CLR BELOW 6001 218577 11943 207 46 230773

SCT 11831 51961 8096 2665 74553

GEM BKN 102 5541 6607 5117 17367

OVC 0 2891 5021 30531 38443 if

COLUMN TOTALS: 230510 72336 19931 38359 361136 0

BIASES: 1.00 1.03 0.87 1.00

PERCENT CORRECT: 85.1967
HEIDKE SKILL SCORE: 0.72424

CHI SCORE: 398.27

CASES 361136

CLOUD COVER ONE

I

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 218002 11941 168 0 230111 1
SCT 12335 50161 7546 2789 72831

PERSISTENCE BKN 173 7384 7262 5052 19871

0VC 0 2850 4955 30518 38323

OLUMN TOTALS: 230510 72336 19931 38359 361136

BIASES: 1.00 1.01 1.00 1.00 0

PERCENT CORRECT: 84.7168
HEIDKE SKILL SCORE: 0.71624

CHI SCORE 4.29

CASES 361136 
0

F-27
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CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 283211 8931 3502 4095 299739
GEM SCT 8940 13662 5220 771 28593

BKN 2744 3685 7360 3784 17573
OVC 4410 1040 3137 6644 15231

COLUMN fuTALS: 299305 27318 19219 15294 361136

BIASES: 1.00 1.05 0.91 1.00

PERCENT CORRECT: 86.0831
HE:DFE SKILL SCORE: 0.53879

CHI SCORE 201.37

CASES 36113o

CLOUD COVER TWO
.5

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 282531 8759 3462 4082 298834
PERSISTENCE SCT 8961 12704 5067 1158 27890

BKN 3403 4815 7553 3410 19181
6 OVC 4410 1040 3137 6644 15231

SCOLUMN TOTALS: 305 27318 19219 15294 361136
BIASE . 1.00 >.2 .00 1.00

5* PERCENT CORRECT 85,6830
%' HE!DKE SKILL JWURE: 0.52864

1,H! -CORF I ¢

F-28
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CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW

6001 SCT BKN QVC ROW TOTALS

CLR BELOW 6001 324207 3950 3755 3551 335463

GEM SCT 3800 1830 1351 232 7213
BKN 3743 1368 2716 1454 9281
OVC 3721 234 1276 3948 9179

COLUMN TOTALS: 335471 7382 9098 9185 361136

BIASES: 1.00 0.98 1.02 1.00

PERCENT CORRECT: 92.1262

HEIDKE SKILL SCORE: 0.41849

CHI SCORE: 7.55

CASES 361136

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 324179 3936 3750 3550 335415
PERSISTENCE SCT 3882 1881 1421 258 7442

BKN 3689 1331 2651 1429 9100
OVC 3721 234 1276 3948 9179

COLUMN TOTALS: 335471 7382 9098 9185 361136

BIASES: 1.00 1.01 1,00 1.00

PERCENT CORRECT: 92.1146
HEIDKE SKILL SCORE: 6.41816
CHI SCORE 0.50

'AESE 36113

F-29
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VISIBILITY (MILES)

VERIFYING OBSERVATION

S 1,: i2 ,1 1 3 3 < 5 5 ,+ RO T3TALS

0 1,,2 869 167 138 26 6 i

12 1 241 1144 526 63 11 4 i 8t
GEM i 3 125 658 11754 3126 273 24r 16:77

3 5 z3 103 4161 23123 4860 1326 332;6

5 8 33 515 6232 22365 5856 3029
i 19 253 968 6592 26559, 23 3

OLUMN TOTAL6. 127 2124 17347 33537 34124 27-'3C 361136

BIASES: 0.95 D.94 0.93 0.99 1.13 .

rERCENT :A;RRECT: 89.9564 J
xis;T KLL SCORE: j.'5400

CHI SCQRE. 118 22

AR EAT 5.3 C 1963

CASES 361136

$-4

r.I

VISIBILITY (MILE)

VERIFYIC OBSERVATION

1,2 /2 1 1 3 - , 5 , , , R T TALS

] 'i 8 22 19 50 e 17

72 159 659 9 2152
HERSISTENCE , 3 12- 632 11970 3940 395 262 173

21 83 '828 -294. 547. 12b7 )i15
2 42 5503 2195.8 6220 32

- 19 270 1063 6273 26a97 l7s>5j

, L2MN TVTALS. - 2A24 1 3 7 23537 3441-4 272730 3t13-
B1AS:." 1.v8 1.0: 1.00 1.0 1.33 i.,-

FER.ENT XRRE- 89.679"
HEI3VE SKILL .S.PE 40.)8'

9EA7 SC,1E F 0



GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 312864 13513 1728 31 8 328144

11 - 20 9285 9429 2666 16 0 213%

GEM 21 - 30 1663 2693 5801 462 7 10626
31 - 40 33 31 468 426 12 970

41 + 0 0 0 0 0 0

COLUMN TOTALS: 323845 25666 10663 935 27 361136

BIASES: 1.01 0.83 1.00 1.04 0.00

PERCENT CORRECT: 90.9685
HEIDKE SKILL SCORE: 0.49852
CHI SCORE: 795.90

CASES 361136

GUSTS (KTS

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 310262 12009 1693 34 8 324006

11 - 20 11889 10934 2718 15 0 25556

PERSISTENCE 21 - 30 1661 2692 5784 460 7 10604

31 - 40 24 31 468 408 12 943

41 4 9 0 0 18 0 27

COLUMN TOTALS: 323845 25666 10663 935 27 361136

BIASES: 1.00 1.00 0.99 1.01 1.00

PERCENT CORRECT: 40.6550
HEIDKE SKILL SCORE; 0.50701
l:HI SCORE, 0,95

CASES : 3b1136

F-31
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CEILING FEETj

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- L. BELOW

100 400 900 2900 60,0 601 ROKW TOTALS

0- 00 637 24 1 k.,1 1.,-. I.

200 - 400 280 830 84 218 35 153.

500 - 900 6 863 7691 562 58 309 9589

, GEM 1000 - 2900 0 161 1024 18b02 1229 144 ., .v

3000 - 6000 1 19 1161 37276 5720, .. 178.

CLR BELOW 6001 125 289 257 1180 4154 267850 . .

"OLUMN TOTALS. 109 9859 987- 21839 -,
-  2 7- _'11/.

BIASES: 1.08 1.01 0.9, 1.03 '1 - ,.99

PERCENT "f4RRECT: 94..'470
rf Q:: SKILL SCORE: 3.85661
XHi SCORE. 93.74

THREAT SCORE. 577

APr 361136 1

".,vN.4

CEILING (FEET)

VERIFYING OBSERVATION

0- .00- C, 1000- 3000- ,.L? BELOW

UO 4,00 9Gl 29uU 6c02 KC1 ROW TTAL

,88 21 C 18
2 - C00 253 795 106 8 3:

3,0 - 900 35 1)10 .4 -49 -

PERSISTENCE 100C- 2900 15 276 21 17130 lY- 780 18.

.AF BELOW 6001 17 3c- 296 1'58 64t - -

L'J i TOTALS 1049 984 . 78- -25. .:4 t. 312 T4
BiAS 'J 1,0' 1 U'. -, ." ,

-FPCENT 7&.,PECT " 2. 789

-HE' S'4 :...1 . :.,,

-- PE.
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 218527 11335 473 77 230412
SCT 11889 28614 8099 1540 50142

GEM BKN 94 3796 8124 6769 18783

OVC 0 1509 5838 54452 61799

COLUMN TOTALS: 230510 45254 22534 62838 361136
BIASES: 1.00 1.11 0.83 0.98

PERCENT CORRECT: 85.7619

HEIDKE SKILL SCORE: 0.73747
CHI SCORE: 1169.58

CASES 361136

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW

6001 SCT BKN OVC ROW TOTALS

Ii
CLR BELOW 6001 218002 11570 539 0 230111 71

SCT 12006 25391 6601 1770 45768 •

PERSISTENCE BKN 502 6568 9097 6357 22524
OVC 0 1725 6297 54711 62733

COLUMN TOTALS: 230510 45254 22534 62838 361136
BIASES: 1.0c 1.01 1.00 1.00

PERCENT CORRECT: 85.0652
qEIDKE SKILL SCORE. 7.7511

r SHI S,%RE: '1

'- 33



G-EM VS F PERSISTENCE SO MINUTE H RC) .J,1 _'-cI ioN

PRESSURE (INCHES)

VERIFYING OBSERVATION

0- 29.236- 29.531- 29.678- 29.826- 29.974- 30.121- 30.269- 30.564
29.235 29.530 29.677 29.825 29.973 30-120 30,26o 30.563 RLW TTAL

9 5 31 0 0 0 0 0 ,
25.-3b -253, -0 3681 166 0 0 0 0 ,-
2 . - 9.677 0 134 12481 591 0 0 0 0 0 132t

.7 . 0 o 39275 2202 0 J V --..

26 9.973 0 0 0 2249 85143 2274 0 0 C,
:20 0 0 0 2337 89761 2186 0

1 30.268 6 0 0 0 0 2245 74854 1202 0
. u. i 0 0 0 0 0 1167 35675 8t,

0 0 0 0 0 0 0 72 1961

N ,JALS: 30 3846 13271 42115 89682 94280 78207 36949 2V4, -,.
BIASES. 1 7 1.01 1.00 1.00 1.00 1.00 1.00 1.00 0.99

PRE/SSURE (INCHES)

VERIFYING OBSERVATION

- ,2 . -,36- - ' -9.97 -78
1 9 3 -, .56+

'19.235 29.530 29.677 29.825 29.973 30.120 30.268 20 563 ROW TOTALz

- 9.3'- " 31 0 00 v 00" J
.. 9. S3 30 3681 166 0 0 0

-- 29.26-.29.50 134 12481 591 0 0 0 0 0 13.54
4- 9 23529.530 0 624 2925 27 3 0 308 20 R

"1 0 02249 843 227 0 0 89666
0 0 0 2337 89761 2186 0 0 94284

0.8 0 0 2 0 0 2245 74854 1202 0 78301
- . 0 0 0 0 0 1167 35675 86 3692F

.0 0 0 0 0 0 2 1961 222

A!QMN 26-4,A.b 1-7. 42115 89682 94280 78207 3694 ;u$ 3,,3 I 7

BIAgE2 3 ,i 00 1.00 1.00 1.00 1.20 0 0.99

F- 3/4
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DEW POINT DEPRESSION (-DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-i 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 10086 11486 346 2 0 21920,.
2 - 7 10948 111522 12152 44 0 134666 .-

GM8 -is 251 12012 105052 9338 12 126665w
16 - 25 0 72 8676 51406 2792 62946

26 + 0 0 11 24475 11744 14230

COLUMN TOTALS: 21285 135092 126237 63265 14548 3604Q2,-'
BIASES: 1.03 1.00 1.00 0.99 0.98

' PERCENT CORRECT: 30.4074
HEIDKE SKILL SCORE: 0,72052

r; CASES= 360427 ?o

.o

.

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 10032 11061 334 2 0 21429
2 - 7 11002 111947 12164 44 0 135157

PERSISTENCE 8 - 15 251 12012 105052 9338 12 126665
16 - 25 0 72 8676 51406 2792 62946

26 + 0 0 11 2475 11744 14230

COLUM TOTALS: 21285 135092 126237 63265 14548 360427

BIASES: 1.01 1.00 1.00 0.99 0.98

PERCENT CORRECT: 80.5103
HEIDKE SKILL SCORE: 0.72182
CHI SCORE: 11.02

CASES 360427

F-37



a, J. J,.0-4 ,; ,'- o- . 2
.  

_ * .d . -J , I= ' t *- & S. - -. ,.,. - S S-.-

WIND SPEED KT_)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 - 1 4532 10052 35 0 0 14619
2- 9 11276 267094 15502 28 0 293900

GEM 10 - 19 4 15470 34284 1293 0 51051
20 -29 0 16 392 445 I 857

30 + 0 0 0 0 0 ,

COLUMN TOTALS: 15812 292632 50213 1766 360427
BIASES: 0.92 1.00 1.02 0.49 0.00

PERCENT CORRECT: 84.9978
HEibKi SKILL SCORE: 0.52590

CHI SCORE: 581.37

WIDsP -Kp KT_j

VRFIGOBSERVATION

0-I 2-9 10-19 20-29 30 + ROW TOTALS

o -1 4716 10982 40 0 0 15738
2. -9 11092 266237 15612 29 0 292970

PERSISTENCE i0 -19 4 15393 33563 1011 0 49971
20- 9 0 20 998 722 1744
30 + 0 0 0 4 0 4

COLUMN TOTALS: 158t2 292632 50213 1766 4 3b04-'7
BIASES. 1.00 1.00 1.00 0.99 1.00

PERCENT CORRECT. 34,6879
HEIDKE SKILL SCORE: 0.51969
CHI SCORE: 2.18

JASES z 602

F-38
Lk!
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WIND DIRECTION fDEGS)

VERIFYING OBSERVATION ,

0-44 45-69 90-134 135-179 180-224 225-269 270-31 315-359 E TO TTALS'

0 - 44 26965 6744 1236 584 445 350 1703 11716

45 - 89 6464 11611 3092 673 405 250 179 25.6
90 - 134 1000 2601 864N 3174 985 i437 11 ,16 1214
'EM 135 - 179 478 651 2504 10719 6704 851 1615 1257
180 224 4 "4 420 797 57 V5 40535 8611 :

- 269 364 289 506 1114 7863 12950 '776 :,£O 7
-.7 314 i569 1186 1120 162 2644 -4677 302..

315 - 359 12573 2776 1348 1305 1185 12v0 1116. 6 57. '

COLUMN TOTALS: 49847 26278 19247 24901 60766 2i326 5'.3, %126 36352-
BIASES: 1.00 1.00 1.00 1.00 1.00 G ., i.I U.j9

FERENT CORFECT: 56.7846
HE2 KE SKILL SCORE: 0.4856,'
misOE 11.42

WIND DIRECTION (DEGS)"

VERIFYING OBSERVATION

3-44 45-89 90-134 135-179 180-22'. 225-269 273-214 315-35 R0 OTALS

26965 6744 1236 584 445 350 1703 11716 49743 --

4 - -464 libl! 309 b73 405 -50 i4-19 L-588 .; 463 •

90 - 13 4 100 2601 P64- 3174 985 .37 1146 1254 19241
Zr'1 ENCE 135 - 179 -6 651 2.,v 1.19 670' 4 1 , -79

'SO - "'-'. ~ 77 5 '._ 4053 86i1 30,1 1379 6912
:25 - 26 36. 239 54, 11114 7863 12953 '781 141. 2928, H

31 1569 1186 1120 167 2644 4674 30206 12025 55'51
., 359 12573 176 1346 13)5 1185 1200 17 53 ;7

:OLUMN TOTALS: 4984, 26278 19247 24901 60766 29326 54936 95126 6027.

BIASES: 1.00 1.00 3.00 1,00 1.00 1.00 1.4 1.00 .'

HK, ENT ;IEE~T ti 3 "''

[1IOK: .'1122 S.JRE: :.,87(: •

%

F-39 W'I,
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I!

CLOUD HEIGHT ONE (FEET)

HIRFIING QBSERVATICN

I}C 24 ;o 29CC K0:.> 6601: :, -x F,; A_ "
%

u' J_~ K4
-.C - 2£. 3 89 1.5 14d i} : .. ..: /5

* C'LBELiC- ,1 2 75 -IV_

2,&LUMN TCTALS. ., 'zs z: -&;- .... :..... ... -

TEiA3ZS:- 0:. , .1-->

'A Z-, -

I]

CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

C- 200- 500- 1000- "CK-'-
i00l 400 0 C) 1 :% 6:,,.; 6 ,:l -X R': T T ALS

1-1i' 239 361 06 K i
' - 335 8991 1-1 39% 189
900 b5 1595 , 1331 .,

.r.S . .: E Z L. - 39 4,1 .150 -16 4: ,
i- 0 15 21 153 : -5i -I

'L. E.W C" 205 66 54 2Z 1 113 9-7. L .ci
354

X, -X L43 603 '9 1 14 . -18 I - -"

COLUMN TOTALS: 124 1 59 12 ,'0 3,9.2 657S 230 1 712 :e 2-o..

BIASEZS : 0.99 1.00 J.99 100 1.00 1.00 i.3 /5

i' -40

A,'2".



CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

1)- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 600i 6001 ROW TOTALS

0 - 1, 541 147 56 36 0 376 1156
200 178 962 231 78 15 359 123
50 - 900 147 193 1537 857 107 1372 411J

G EM 1000 - 2900, 78 111 931 6992 15(;6 4,5 1763
5000 - 6000 0 2Z 92 126 27100 14151 42'91

CLR BELOW 6001 336 400 1388 4202 14579 275876 296761

COLUMN TOTALS: 1180 1835 4235 13391 43307 296279 300427

BIASES: 0.98 0.99 0.97 1.01 0.99 1.00

FEECENT CORRECT: 86.8437
HEIDKE SKILL SCORE: 0.57182

CHI SCORE: 13.26

THREAT SCORE: 0.43879

CASES 3,

CLOUD lE GH TWO FEET)

VERIFYING OBSERVATION

0- 20 0- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALZ

i - o 560 147 56 52 0 30 1225
200- 400 176 971 231 85 15 366 18,

500 - 90. .1 1576 190 107 10389 15

PR2ISTENCE 1000 - 2900 61 101 893 917 1503 4107 135.2
3000 - 6000 0 23 97 1462 27088 14547 43217

CLR BELOW 6001 336 400 1382 4176 14594 275,480 2963hi

COLUMN TOTALS: 1180 1935 423 13591 43307 296279 36t.27

BIASES: 1.02 1.00 0.99 1.0 1.00 1.00

FERCENT CORRECT: 86.7282

HEIDKE SKILL SCORE: 0.76920

CHI SCoRE: :.9

THREAT )QRE: 0.4).38

F-41
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,%

CLOUD HE IGJT THREE (EET )

VERIFI ING OBSERvAT. ,

,,00 -:; - 5 .,- -.,.,v - - - .:, . -Ei,

- i200 - 40CA.,

4 19 33-

M 1000 - 2900 4 58 . 510 489 .03 311

3000 - 6000 6 '2' 618 550 6524 11957 "96;
CLR BELOW 6001 4u 385 14 1 85634 3144"

COLUMN TPTAL:' 2 660 2 287 5.. 0 7

BIASES: 0.96 0.00 0.30 1.10 1.-7 0.9

~EKE.N'T covEo:. ;o.- .

, £F:Ei'o CO,. T nL::

HE W i C0 X.E: 0."33533

OH: . 'E }:3' . _x

204A00: 2: 1 4

(..LOUD HEIGHT THREEF (FE:ET)

VERIFYING OBSERVATIONr

O- 2030- 500- 1I )- 30;!'- 203x B53W

100 400 00 2900 6001 6001 ROW TOTALS

0 -10 1 0 6 2 i 25

200 - 400 1 24 21 30 131 468 675

500 - 900 4 12 20 82 460 183 -

?ER.SI5ENC:E 1000 - 2900 53 130 416 418 1832 285"
3000 - 6000 6 133 -95 487 5190 9325

CLR BELOW 6001 38 440 1374 1850 9374 325703 338779

COLUMN TOTALS: 52 662 2446 2867 15596 338804 360427
BIASES. 1,00 1.02 0.99 1.00 1.00 1.00

FE'.ENT CORRECT: 9 2. .4;-
"E'DKE EFILL ."0RE: 0.06499

F-42

S S S-z-



.M t b . .-. . d a - a

r,.J.
V

%

C LOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 213580 15238 679 166 229663
ST 15867 47947 9033 4938 77785

GEM BKN 79 4818 4479 4531 13907
OVC 108 4556 5692 28716 39072

COLUMN TOTALS: 229634 72559 19883 38351 260427
BIASES: 1.00 1.07 2.70 1.02

PERCENT CORRECT: 81.7702

HEIDKE SKILL SCORE: 0.660.8
CHI SCORE: 2186.09

CASES J60427

CLOUD_COVER ONE

VERIFYING OBSERVATION

CLB BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 213158 15504 632 134 229428
SCT 15687 44859 7784 451 72781

FERSISTENCE BKN 673 7776 6075 5367 19891

116 4O 52 2899 j

COLUMN TOTALS: 229634 72559 19883 38351 360427 .
BIASES: 1.00 1.00 >00 1.00

FERCENT CORRECT: 81.1512
HE7DKE SKILL SC FE: 0.65056 " -s

JA ES: }60F-43~



i..

i.L(AJI) GOVER' TWu

60b K7T BKN )VC FRAW TJ-ALS

'LR BE7LOW 600, '.469 111 4 .5'.2 4A4

a-C 1.35 170 8 155' 233 -4

BXN 33276 31k9 5713 33-49 167

3UNT&TALS : I67 ~ 9 116. 13 64

BIASES: 1.30? 1.13 3.8-, 1. l0

F- EP:ENT CORECT. 9-,36Nl

'iL SCOR: 0.4-h"u

CLOUD)_COVER TWO

VERIFYING OBSERVATION

CLR BELOW

6001 SCT BKN OKO ROW TUDTALS .e

CLR BELOW 6001 2773051 14 5002 42 29817t
PER61ITENCE SCI 11ZD 103133 4642 1681 7b

BKN 4725 4737 o403 328t 191S1
QOvc 51351 1453 3117 55427 152134

COLUMN T"TALS17: 298377 27569 19164 z 1i30I
BIASES: 1.00 1.01 1.30 0.99

PERCENT C'ORRECT. 83.1148
HEIDKE SK:ILL 0OE .44566 -

.Hi 7COFE:

F- 44



CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW

6001 SCT BKN OVC FOW TOTALS

CLk BEL2M 6001 322215 4784 4856 4363 336216

,EM SCT 3429 1128 1057 332 3i46

BKN 4738 1123 1958 1287 91 Vt

OVC .355 377 1248 3177 9157

COLUMN TOTALS: 334737 7412 9119 9159 36041T

BASES: 1.07 0.80 1.00 1.00

PERCENT CORRECT: 91.1358

iHEDiE SKILL SCORE: >.32863

-CHI SCORE: 296.53

CASES 360427

.1

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

-LR BELOW 6001 321132 4543 4720 4327 334722

FERSISTECE SCT 4511 137% i199 370 7454

BKN 442 1118 195,2 1285 9097

v 43 177 154

COLUMN TOTALS: 334737 7412 ;119 9159 36C41

BIASES: 1.,0 1.71 1.03 1.0

FERCENT CORRECT: 90.9019

HEIDKE SKILL SCORE: ..0

"HI iSCORE: .,,29

CASE 360427

F-45
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VISIBILITY (MILES)

VERIFYING CESVgT?3

o 1 1.,2 1 : . - iW " T .

11.1i Z 2 9% 538 8':i -- : '
3EM i : 16; 701 !,'9 36% 7 3 , 15

42 17 -7 , 5

7 18 - 67c 6960 20265 691
31 41 14b4 _ -

ULUMN TOIALS: 1263 2114 1722 33540 3 E:: i 3-64

BIASES: 1.06 0.85 0.93 1.00 1., 1:

FEREENT CORRECT: 87.96,48
HEIDKE iLL SCOPE: 0,70530
:HI SCO)RE: 1i.7
74.EAT SCORE: G,0590

CASE 6047

VISIBILITY (MILES)

VERIFYING OBSERVATION

0 < 1/2 1/2 1 1 3 3 5 5 7 7 ROW TOTALS

0 1/2 788 222 249 92 6 go 131

1/2 1 254 1002 697 137 41 9 2140

PERSISTENCE 1 3 161 660 10946 4546 587 403 17303

3 46 162 4320 21077 6014 1926 33545
5 7 6 37 593 6277 19951 7327 34191

7 + 8 31 423 1411 7519 262485 .1187'

COLUMN TOTALS: 1263 2114 17226 33540 34118 272164 360427
BIASE6: 1.09 1.01 1.00 1.00 1.00 1.00

PERCENT CORRECT: 87.7429
HEIDKE SKILL SCORE: 0.7013
3CHI S:KRE: 10.2:.
TiIEAT SCORE: 0. 4902

oASES il -§

F-4 6



m'a

GUSTS ( KTS)

VERIFYING OBSERVATION

0-10 11-2 Z1-30 31-40 41 + R QW TVMALS

0 10 311676 13944 2016 28 6 327672

1! - 20 9511 8802 2838 22 0 2117"

GEM 21 - 30 1973 2915 5764 881 17 11550
31 -40 a 0 5 19 .

a+ 0 0 0 0 0 0..

COLUMN TOTALS: 323168 25661 10623 950 25 360427
BIASES: 1.01 0.83 1.09 0.03 0.00

PERCENT CORRECT: 90.5207

HEIDKE SKILL SCORE: 0.47258

CHi SCORE: 13840.68

CASES z 360427

'

GUSTS (KrS)

VERIF: ING C6SEiVATI0N

:,, .C - ,, -i-.. . . -, -.C1 1 .- ,9; .. .:

:'F-ERSISTENCE - i l l i ,,

~ ::;WD

E Nr. .



ARD-AItM M3 VERY SHORT RANGE STATI STICAL FORECASTING OF AUTOMTED 2/3
I HEATHER OBSERVATION..(U) NATIONAL HEATHER SERVICE
I SILVER SPRING NO TECHNIQUES DEVELOPM. R G MILLER
UCLASSIFIEO JAN 99 DOT/FA/PS-81/3 DTFAI-83-Y-20625 F/G 4/2 NA.
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CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLF BEL3W

100 400 900 2900 6000 6001 ROW TOTALS

.1 - 1iN 463 326 62 149 266 P11

20;0 - 0 358 7478 1066 328 50 385 96

500 - 900 18 1326 7003 943 114 562 9966

GEM il - 2900 12 305 1364 16918 i592 2160 24351

30 - 6100 3 3 38 1667 34248 77;5 4J704

CLR BELOW 6001 166 392 352 193A 6795 26395z 27359"

¢0LJ TOTALS: 1020 9830 9885 21819 42801 27507 ..3tK.:

BIASES: 1.13 0.98 1.01 1.02 1.02 0.99

PER21!.T CORRECT: 91.5758
HEIDKE SKILL SCORE: 0.78994

THREAT SCORE: eI.

CASES 36 41

CEILING (FEET)

VERIFYING OBSERVATION

' ,- 200- 5o- 1000- 3000- CLR BELOW

100 400 900 2900 6000 6001 ROW TOTALS

C - 100 430 377 57 27 0 187 1078

200 - 00 336 7379 1357 365 51 366 9854

500 - O 39 1236 6422 1271 110 702 9780

PERSISTENCE 1000 - 2900 4 389 1577 15722 1680 2416 21788

3000 - 6000 7 7 96 2039 32447 8170 .-7,6

CLR BELOW 6001 204 442 376 2395 8513 263231 275161

2 OLUMN TOTALS: 1020 9830 9885 21819 42801 275072 76042.00. 9 . 0 1. 0 1 0

BIASES: 1.06 1.00 0.99 1.00 1.00 1.00

PERCENT CORRECT: 90.3459

HEIDKE SKILL £O0RE: 0.75750
:HI SCORE: ,.57
T:',.AT SCORE: . t4268

F-48
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 213791 14299 1709 406 230205
SCT 15266 24530 8706 4199 52701

GEM BKN 295 3265 5016 6271 14847
OVC 282 3344 7097 51951 62674

COLUMN TOTALS: 229634 45438 22528 62827 360427
BIASES: 1.00 1.16 0.66 1.0c.

PERCENT CORRECT: 81.9273
HEIDKE SKILL SCORE: 0.66640
CHI SCORE: 3781.60

CASES = 360427

TOTAL CLOUD AMOUNT

VERIFYING OBSERVAT7IO

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

I
CLR BELOW 6001 213158 14238 1687 345 229428

SCT 14477 21358 6407 3491 45733
PERSISTENCE BKN 1660 6432 7304 7154 22550

OVC 339 3410 7130 51837 62716

COLUMN TOTALS: 229634 45438 22528 62827 360427
BIASES: 1.00 1.01 1.00 1.00

PERCENT CORRECT: 81.4748
HEIDKE SKILL SCORE: 0.65959
CHI 9CORE: 2.32

CASES : 360427

F-49
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t--4M V -_ ISTENWE .40 MINUTE PROJECTICON

PRESSURE_(INCHES)

VERIFYING OBSERVATION

0- 29.236- 29.531- 29.678- 29.826- 29.974- 30.121- 30.269- 30.564

29.235 29.530 29.677 29.825 29.973 30.120 30.268 30.563 ROW IAL3

0 - 29.235 0 31 0 0 0 0 0 0 0

29.236 - 29.530 30 3614 219 0 0 0 0 0 0

29.531 - 29.677 0 184 12236 752 0 0 0 0 U

29.678 - 29.825 0 0 787 38408 2771 0 0 0

GEM 29.626 - 29.973 u 0 0 2849 83485 2908 0 0 0 892

- 30.120 0 0 0 0 2992 88197 270' 0 ,

30.121 - 30.268 0 0 0 0 0 2812 73711 1533 0 78 ,E

50.269 - 30.563 0 0 0 0 0 0 1496 35137 114 -

30.564+ 0 0 0 0 0 0 0 93 1939

20L0MN TOTALS: 30 3829 13242 42009 89248 93917 77909 36763 2053 35902

BIASES: 1.01 1.01 0.99 1.00 1.00 1.00 1.0I 1.00 V.9?

PEENT CORECT: 93.7958
hiLEKi SKILL SCORE: o.)2215
,:ni SCORE: 1.26

PRESSURE (INCHES)

VERIFYING OBSERVATION

Q- 29.236- 29.531- 29.678- 29.826- 29.974- 30.121- 30.269- 30.364 +

29.135 29.530 29.677 29.825 29.973 30.120 30.266 30.563 RCO TOTALS

S9.235 31 0 0 0 0 0
. - 29,530 30 3614 219 0 0 0 0 0 C 36t

-29.531 -L 9,. 0 184 12236 752 0 0 0 1317-

- 29.625 0 0 787 38408 2771 0 0 0 0 41966

?EPSISTENE ). : - 59. .!3 0 0 0 2849 83485 2908 ) 0 a 6922

0 I- 0 0 0 0 2992 88197 2702 0 0 93691

0 0 i 0 0 2812 73711 1530
p- 5 0 0 0 0 0 0 1496 35137 114 36747

3.5 + 0 0 0 0 0 0 0 93 1939 42032

COLUMN TTAL. 3, 3829 13242 42009 89248 93917 77909 46761 205' 3E. 1

BIASES I 03 1.01 0.99 1.00 1.00 1.00 1.00 1.00 0.99

F-50
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DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 8967 13648 430 4 0 23049
2 - 7 11898 107151 13962 96 2 133109

GEE 8 - 15 290 13711 101387 10874 18 126280
16 - 25 1 136 9937 49177 3261 62512

26 + 0 0 14 2818 11218 14050

COLUMN TOTALS: 21156 134646 125730 62969 14499 359000
BIASES: 1.09 0.99 1.00 0.99 0.97

PERCENT CORRECT: 77.4095
HEIOKE SKILL SCORE: 0.67812
CHI SCORE: 206.55

CASES = 359000

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 8651 12230 475 6 0 21362
2 - 7 12214 108569 13917 94 2 134796

PERSISTENCE 8 - 15 290 13711 101387 10874 18 126280
16 - 25 1 136 9937 49177 3261 62512

26 + 0 0 14 2818 11218 14050

COLUMN TOTALS: 21156 134646 125730 62969 14499 359000
BIASES: 1.01 1.00 1.00 0.99 0.97

PERCENT CORRECT: 77.7164 
I

HEIDKE SKILL SCORE: 0.68182 %
CHI SCORE: 21.80

CASES 359000

F-53
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WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 - 1 4181 9563 42 0 0 13786

2 - 9 11499 265515 16349 33 0 293396

GEM 10 - 19 2 16300 33411 1321 0 51034

20 - 29 0 34 335 411 4 784

30 + 0 0 0 0 0 0

COLUMN TOTALS: 15682 291412 50137 1765 4 359000

BIASES: 0.88 1.01 1.02 0.44 0.00

PERCENT CORRECT: 84.5454
HEIDKE SKILL SCORE: 0.50948
CHI SCORE: 808.03

CASES 3590

WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 -9 10-19 20-29 30 + ROW TOTALS.

0 -1 4471 11186 47 0 0 15704

2 - 9 11209 264017 16516 33 0 291775

PERSISTENCE 10 - 19 2 16179 32583 1036 0 49800 . J.

20 - 29 0 30 991 692 4 1717 *1

30+ 0 0 0 4 0 4

COLUMN TOTALS: 15682 291412 50137 1765 4 359000

BIASES: 1.00 1.00 0.99 0.97 1.00

PERCENT CORRECT: 84.0565
HEIDKE SKILL SCORE: 0.50015
H SCORE: 4.05

'ASES 359'00

F-54
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WIND DIRECTION (DEGS)

VERIFYING 0BSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 25694 6895 1359 658 536 427 1957 11973 49499
45 - 89 6589 10770 3170 719 437 306 1501 2750 26242

90 - 134 1089 2503 8032 3132 1146 508 1267 1501 19178

GEM 135 - 179 558 725 2432 9775 6720 980 2052 1428 24670
180 - 224 507 461 844 5663 39087 9019 3539 1635 60755
225 -269 441 372 583 1229 8008 11963 5009 1527 29132
270 - 314 1905 1403 1338 1963 3072 4640 27756 13304 55381
315 - 359 12870 3059 1425 1591 1566 1336 11617 60679 94143

COLUMN TOTALS: 49653 26188 19183 24730 60572 29179 54698 94797 359000
BIASES: 1.00 1.00 1.00 1.00 1.00 1.00 1.01 0.99

PERCENT CORRECT: 53.9710
HEIDKE SKILL SCORE: 0.45211
CPT SCORE: 14.40

CASES 359000

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 25694 6895 1359 658 536 427 1957 11973 49499
45 - 89 6589 10770 3170 719 437 306 1501 2750 26242

90 - 134 1089 2503 8032 3132 1146 508 1267 1501 19178
PERSISTENCE 135 - 179 558 725 2432 9775 6720 980 2052 1428 24670

180 - 224 507 461 844 5663 39087 9019 3539 1635 60755
225 -269 441 372 583 1229 8008 11966 5010 1528 29137
270 - 314 1901 1403 1338 1963 3072 4637 27739 12715 54768

315 - 359 12874 3059 1425 1591 1566 1336 11633 61267 94751

COLUMN TOTALS: 49653 26188 19183 24730 60572 29179 54698 94797 359000

BIASES: 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

PERCENT CORRECT: 54.1309
HEIDKE SKILL SCORE: 0.45389
CHI SCORE: 1.46

CASES 359000

F-55



CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- looo- 3000- CLR BELOW
100 400 900 2900 6000 6001 X/-X ROW TOTALS

0 - 100 244 305 19 63 11 240 232 '114
200 - 400 390 8074 1429 250 176 953 485 11757
500 - 900 80 1877 7652 1032 232 b09 376 11858,'

GEM 1000 - 2900 48 752 2238 21174 2415 2561 472 29660
3000 - 6000 17 350 305 4959 49833 12907 289 68660

CLR BELOW 6001 208 758 421 3155 12834 210557 1039 228972

XI-X 232 713 298 249 178 1122 4187 6979

COLUMN TOTALS: 1219 12829 12362 30882 65679 228949 7080 359000
BIASES: 0.91 0.92 0.96 0.96 1.05 1.00 0.99

PERCENT CORRECT: 64.0448
HEIDKE SKILL SCOPE: 0.70908
CHI SCORE: 304.27

THREAT SCORE: 0.50335

,:ASES 359000

CLOUD HEIGHT ONE (FEET) P.

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 X/-X ROW TOTALS

0 - 100 259 359 26 63 11 241 254 1213
200 - 400 389 8418 1956 453 242 995 447 12900
500 - 900 69 1812 7527 1519 291 615 383 12216

PERSISTENCE 1000 - 2900 49 464 1886 21648 3786 2712 332 30877

3000 - 6000 6 283 192 3707 48257 12682 24'. 65371
CLR BELOW 6001 208 760 421 3169 12882 210568 1040 229048

X/-X 239 733 354 323 210 1136 4380 7375

COLUMN TOTALS: 1219 12829 12362 30882 65679 228949 7080 359000
BIASES: 1.00 1.01 0.99 1.00 1.00 1.00 1.04

FEPENT CORRECT: 83.8599

HEIDKE SKILL SCORE: 0."0629
:HI ,E 15.43,

THREAT SCORE: ,.500 ;0

'ASE 359 0
F-56 ,'I



CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATIN

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 468 148 82 44 0 408 1150
200 - 400 211 850 219 108 32 452 1872
500 - 900 48 167 1331 957 124 1547 4174

GEM 1000 - 2900 90 174 906 6268 1620 4614 13672
3000 - 6000 0 23 89 1549 28615 26999 57275

CLR BELOW 6001 350 465 1588 4636 12883 260935 280857

COLUMN TOTALS: 1167 1827 4215 13562 43274 294955 359000
BIASES: 0.99 1.02 0.99 1.01 1.32 0.95

PERCENT CORRECT: 83.1384
HEIDKE SKILL SCORE: 0.49875
CHI SCORE: 5206.42
THREAT SCORE: 0.38649

CASES = 359000

CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 488 148 83 56 0 421 1196
200 -400 208 868 216 111 28 437 1868
500 -900 48 168 1351 978 125 1571 4241

PERSISTENCE 1000 - 2900 73 155 894 6217 1616 4590 13545
3000 -6000 0 23 98 1544 25087 16336 43088

CLR BELOW 6001 350 465 1573 4656 16418 271600 295062

COLUMIN TOTALS: 1167 1827 4215 13562 43274 294955 359000
BIASES: 1.02 1.02 1.01 1.00 1.00 1.00 A

PERCENT CORRECT: 85.1284
HEIDKE SKILL SCORE: 0.51818
CHI SCORE: 2.66
THREAT SCORE: 0.39393

CASES 35900

F-57
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CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 0 0 0 0 0 0 0
200 -400 0 0 0 0 0 0 0
500 - 900 2 10 223 18 52 372 677

GEM 1000 - 2900 7 46 71 465 508 2086 3183
3000 - 6000 0 200 569 505 5652 12314 19240

CLR BELOW 6001 47 397 1558 1863 9432 322603 335900

COLUMN TOTALL: 56 653 2421 2851 15644 337375 359000

BIASES: 0.00 0.00 0.28 1.12 1.23 1.00

FERCENT CORRECT: 91.6276
HEIDKE SKiLL SCORE: 0.49220 b

CHI SCORE: 2837.02
THREAT SCORE: O.001c"'

CASES = 359000.

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
Iuo 400 900 2900 6000 6001 ROW TOTALS

0 -100 0 0 1 6 0 54

200 - 400 1 20 15 45 107 483 671

500 - 900 2 14 365 66 473 1506 2426
FERSISTENCE 1000 - 2900 9 48 162 365 423 1852 2859 .

3000 - 6000 1 125 459 475 4647 9885 15592
diR BELOW 6001 43 446 1419 1894 9994 323602 337398

COLUMN rOTALS: 56 653 2421 2851 I56iq 337375 35900C

BIASES: 0.96 1.03 1.00 1.00 1.00 1.00

PERCENT CORRECT; 91.6432
HEIDKE SKILL SCORE; 0.27193

Xhi SCORE 0,77
THREAT "5JE . 86

2E : 35%000

F-58
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CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS •

CLR BELOW 6001 210285 17458 973 484 229200
SCT 17476 45370 9715 6693 79254

GEM BKN 255 3796 3072 3688 10811
OVC 452 5799 6036 27448 39735

COLUMN TOTALS: 228468 72423 19796 38313 359000
BIASES: 1.00 1.09 0.55 1.04

PERCENT CORRECT: 79.7145
HEIDKE SKILL SCORE: 0.62132
CHI SCORE: 4777.54 t

CASES 359000

CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW V
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 209566 17333 944 447 228290 "
SCT 17425 41987 7850 5327 12589

PERSISTENCE BKN 1025 7726 5403 5732 19886
OVC 452 5377 5599 26807 38235

COLUMN TOTALS: 228468 72423 19796 38313 359000
BIASES: 1.00 1.00 1.00 1.00

PERCENT CORRECT: 79.0426
HEIDKE SKILL SCORE: 0.61197
CHI SCORE: 1.-9

CASES 359000

PSI

b

F-59



CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 273988 12313 5849 5379 297529
GEM SCT 13425 10359 5214 2027 31025

BKN 3596 4277 4684 2695 14252

OVC 5991 1665 3384 5154 16194

COLUMN TOTALS: 297000 27614 19131 15255 359000

BIASES: 1.00 1.12 0.74 1.06

PERCENT CORRECT: 81.9457
HEIDKE SKILL SCORE: 0.40548

CHI SCORE: :724.38

CASES 359u0C

CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 273451 12241 5825 5371 296888
PERSISTENCE SOT 12301 9257 4372 1847 27777

BKN 5531 4598 5843 3156 19128

OVC 5717 1518 3091 4881 15207

COLUMN TOTALS: 297000 27614 19131 15255 359000

BIASES: 1.00 1.01 1.00 1.00

PERCENT CORRECT: 81.7359

HEIDKE SKILL SCORE: 0.40166
CHI SCORE: 1.16 0

CASES : 359000

F-60
I



CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLE SELOW 6001 321105 5227 5579 4853 336764
GEM SCT 1928 613 528 266 3335

BKN 5558 1167 1791 1221 9737
OVC 4703 424 1204 2833 9164

COLlItN TOTALS: 333294 7431 9102 9173 359000
BIASES: 1.01 0.45 1.07 1.00

PERCENT CORRECT 90.9031
HEIDKE SKILL SCuoE: 0.28694
CHI SCORE: L-- 17

CASES= 35,

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 318705 4744 5177 4729 333355
PERSISTENCE SCT 4750 1214 1038 434 7436

BKN 5153 1053 1684 1179 9069
OVC 4b86 420 1203 2831 9140

COLUMN TOTALS: 333294 7431 9102 9173 359000
BIASES: 1.00 1.00 1.00 1.00

PERCENT CORRECT: 90.3716
HEIDKE SKILL SCORE: 0.29309
CHI SCORE: 0.25

CASES = 359000

F-61
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VISIBILITY (MILES)

VERIFYING OBSERVATION

0 1/ 2 1 1 ( 3 3 ( 5 5 ( 7 7 + ROW TOTALS

0 ( 1/2 699 250 253 ill 32 8 1353

1/2 1 242 847 570 143 15 24 1841

GEM 1 (3 185 697 9747 4046 601 484 15760

3 5 76 196 5205 19661 6104 2346 3358A
5 7 22 57 821 7523 18444 7755 34622-,
7 + 16 46 543 1882 8747 260602 271836

COLUMN TOTALS: 1240 2093 17139 33366 33943 271219 359000
BIASES: 1.09 0.88 0.92 1.01 1.02 1.0.

PERCENT CORRECT: 86.3510

HEIDKE SKILL SCORE: 0.66546

CHI SCORE: 168.06

THREAT SCORE: C.45400

CASES : 359000

VISIBILITY (MILES)

VERIFYING OBSERVATION

0 1/2 1/2 ( 1 1 ( 3 3 < 5 5 7 7 + ROW TOTALS

0 1 1/2 699 250 272 114 32 8 1375

1/2 ( 1 259 898 707 224 32 37 2157
PERSISTENCE 1 (3 176 677 10122 4821 825 596 17217

3 (5 76 178 4803 19480 6310 33429

5 (7 16 47 703 6964 18188 8091 34009

7 + 14 43 532 1763 8556 259905 270813

GOLUMN TOTALS: 1240 2093 17139 33366 33943 271219 359000

BIASES: 1.11 1.03 1.00 1.00 1.00 1.00

PERCENT CORRECT: 86.1538

HEIDKE SKILL SCORE: 0.6624I

CHI SCORE; 1.b

THREAT SCORE: 0.4 C53

'ASES = 359000

F-62



GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 310204 14137 2257 50 9 326657
11 - 20 9485 8521 2715 32 0 20753

GEM 21 - 30 2106 2923 5483 786 15 11313
31 - 40 29 25 138 82 3 277

41 + 0 0 0 0 0 0

COLUMN TOTALS: 321824 25606 10593 950 27 359000
BIASES: 1.02 0.81 1.07 0.2 0.00

PERCENT CORRECT: 90.3315
HEIDKE SKILL SCORE: 0.46065
CHI SCORE: 1545.05

CASES 359000

GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 307220 12673 2206 54 9 322162
11 - 20 12471 9989 2794 34 0 25288

PERSISTENCE 21 - 30 2083 2905 5111 516 0 10615
31 - 4 - 39 460 329 18 908

41 + 8 0 2 17 0 27

COLUMN TOTALS: 321824 25606 10593 950 27 359000
BIASES: 1.00 0.99 1.00 0.96 1.00

PERCENT CORRECT: 89.8744
HEIDKE SKILL SCORE: 04.6605
OHI SCORE: 6.21

OASES -359000

F-63
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CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BE lOW
100 400 900 2900 6000 6031 ROW TALS

0 - 100 344 307 6. 46 0 31 1)75
200 - 400 421 7260 1413 427 73 519 10113
500 - 900 33 1341 6272 1320 129 735 .33Q

GEM 1000 - 2900 9 430 1568 15633 2038 2834 2:512
3000- 6000 4 6 67 1850 3174;9 6'2

CLR BELOW 6001 203 457 474 2496 8745 259747 272

OLUMN TOTALS: 1014 9801 9856 21772 42734 273823 359000
BIASES: 1.06 1.03 1.00 1.03 1.01 0.99

FERCENT CORRECT: 39.1 64
HEIDKE SKILL SCORE: 0.73682
I-ii SCORE: 58.21
THREAT SCORE: 0.6 ,47

CASES 359000

CEILING FEET)

VERIFYING OBSERVATION

0- 200- 500- "00- 3000- CLR BELW
I00 400 900 2900 6000 6001 ROW TOTALS

3 - 100 350 390 74 37 223 1074

,00 - 400 366 7044 1526 402 69 460 9867
500 - 900 50 1344 5896 1498 102 852 9-4,

PERSISTENCE 1000 - 2900 5 476 1808 14714 1907 2809 21i9
3000 - 6000 12 11 115 2273 30640 9606 41"157

CLR BELOW 6001 231 536 437 2848 10016 259873 2739i

OLUI N TOTALS: 1014 9801 9856 21772 42734 273823 359,00
BIASES 1.06 1.01 0.99 1.00 1.00 1.00

PERCENT CoRRECT: M8.7234
HE1DKE SKILL SCORE: f.71714

THREPT SC.CRE i, 59;f0.",

'A.-ES *59000
F-64
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW

6001 Scr BKN1 OVC ROY TOTALS

CLR BELOW 6001 210260 15663 2193 1100 229216
SCY 15690 20630 7530 5233 49083

GEM BKN 1453 4529 5019 6201 17202
OVC 1065 4533 7694 50207 63499

COLUMN TOTALS: 228468 45355 22436 62741 359000
BIASES: 1.00 1.08 0.77 1.01

PERCENT CORRECT: 79.6981
HEIDKE SKILL SCORE: 0.62576
CHI SCORE: 1539.05

CASES = 359000

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 209566 15520 2165 1039 228290
SCT 15621 19166 6404 .,60 45651

PERSISTENCE BKN 2225 6342 6435 7475 22477
oiC 1056 4327 7432 49-767 62582

COLUMN TOTALS: 228468 45355 22436 62741 359000
BIASES: 1.00 1.01 1.00 1,00

PERCENT CORRECT: 79.3688
HEIDKE SKILL SCORE: 0.62135
CHI SCORE: 2.55

CASES 359000

F-65
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<" ._:M VS3 _ PESSEC 50 MINUTE PRO.JECTION

*0

PRESSURE (INCHES)

VERIFYING OBSERVATION

u- 29,13- 29.531- 29.678- 29.8 6- 2 7-- , 121- 0.269- 3056.
29.235 29.530 29.677 29.825 29.973 30. 120 30.268 30.3t3 RvW TTALz L,

50 31 29.677 0 3
..L6 -. -0 3u 3827 253 '3 0 3 3 <1j -

:9.53 - ?9.6-7 0 232 1222: 3 C 0 2 - 13i'

29.678 - 9.825 0 0 991 38298 3377 0 0 0 u -'*
- 29.973 0 -4 U 3586

30.120 0 0 3713 68426 .,.1 3 3 ;5 2,

3.!. - 30.268 0 0 , 0 3414 7348 1905 C 792t.,
.- .5b3 j 0 0 0 0 3 1854 3520 13 37267

30.5t - 0 0 0 0 0 7 0 112 1956 2*j8

.2OL.MN TTA-2 33 389c 1J49L 266 92633 95426 7908.3 3-'87 2.99
BIASES: 3 1.01 0.99 1.30 1.03 1.00 1.00 1.00 0.99

* 2: 7 J&:IL . 'RE 3 9.572
E I~r Lr... z-E K, 5 *

P RESSgURE (INCHES-)-

VERIFYING BSER'VATION

O- 9.36 £ .51- .6 7 - 19.8i? - 9. 974- 3 .Z -- .564 t
L0.-35 29. 30 - 77 z 825 ,J- 30.120 20 ..68 30.563 ROW TOTALS

66%

0 393

.,

2-.. 2. 7 C 29.3 1231 92 670 29.- 5.74 3 ,11 3 '., 1-397 5.

31 . -
31

29.678 - 29.a., 0 0 991 36298 337' 0 u 0 4266
* -. ,EN2 £9.826 -'9.973 0 3 0 426 89C-. 35dt C 0;552

13 0 7 0 .': 584zt. 329: & 0 95.-'L;

-. i 1 -TGIA , 0 3 , ,272-l 1."
).5 +0 .' . .: i 1 1 5,: 2ij''::

.4

AIN TO AS 3 3%93 9..92 , ' %.-" .3 372, 25; 3,'.."
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sit?

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 ROW TOTAL"

0 - 1 8822 15381 692 8 0 24903
2 - 7 12343 105691 15700 176 3 133913

GEM 8 - 15 300 15533 100177 12353 29 128392
16 - 25 4 185 11206 48170 3686 63251

26 + 0 0 32 3116 10998 14146

COLUMN TOTALS: 21469 136790 127807 63823 14716 364605

BIASES: 1.16 0.98 1.00 0.99 0.9E

PERCENT CORRECT: 75.1109

HEIDKE SKILL SCORE: 0.64586

CHI SCORE: 639.67

CASES 364605

DEW- POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-i 2-7 6-15 1v-25 2b + ROW TITALS

: -1 8316 12777 653 11 0 2175-
12- 49 108295 15739 173 3 137059 p

PERSISTENSE 6 - 30C 15523 10:0177 1235 29 35639

16 - 2$ 185 11206 48170 366 25"
'6 + 0 ; 32 3116 10996 14 4

M TIALS 21469 1 '40 27807 63823 14716 Jb6.

BIASES: 1.I 1.00 1 0 0. 96

PE.'NT EC7 75t8
'E+,K :C,-* SC:fi E

F-69
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WIND A~IP~ D() (T S 3

VEEFFil2 )BSEg 'ATiUN "

C-i 2-9 IU-!A 202 JO * ROW T'A. ,

- i 4150 9560 61 U C'

1- 9 1816 2.69236 17397 : :

- 1 I 17115 32133 1322 C 51571
031 ,8 19 4 .e-

.C C' C 0 0 .,.

.LU~i T ;5%95: 156 9 5 53999 1791 2 -

9IASES: 0.96 1. 0 1.01 0.4& 0.00

- ;,', T L .E; .16 So3
1rtli .KLL 3.XkE: U.'9551

WIND SPEED (KTS)
.,

VERIFYING OBSERVATION

j-i 2-9 .0-1 1-9 30., ROW 7OTALS

- 4380 11559 70 0 16009

2 - 9 11488 267199 17494 52 0 29623
'E 19 1 17140 32388 10?7 0 50606

-19 0 44 1047 658 4 153 .
30 + 0 0 0 4 u %

JMJN 'TJTALS. 15869 295942 50999 1791 4 )0t 5 "

BIASES: 1.01 1.00 0.99 0.98 1.00

r'.' .r: ... .. .,..HE t. 4,i-,60 .

'-A

% %



WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 L35-179 180-224 225-269 270-314 315-359 ROW MALS

0 - 44 25162 7091 1522 770 658 428 2175 12444 50250
45 -89 6756 10339 3270 782 506 349 1749 2924 26675

90 - 134 1205 2592 7619 3090 1402 531 1476 1577 19492

GE 135 - 179 556 752 2417 9258 6957 1142 2365 1597 25044
180 - 224 617 502 958 5896 38391 9617 3965 1838 617&'.
2,5 - 269 509 380 616 1426 8346 11297 5268 1714 29556 -.

270 -314 2162 1641 1465 2198 3421 4882 26356 14214 56339
315 - 359 13488 3275 1592 1734 1784 1432 12156 60004 95465 S

COLUMN TOTALS: 50455 26572 19459 25154 61465 29678 55510 96312 364605
BIASES: 1.00 1.00 1.00 1.00 1,01 1.00 1,01 0.99

PERCENT CORRECT: 51.6795
HEIDKE SKILL SCORE: 0.42-'86
CHI SCORE: 23.76

ZASES: 340

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 ,70-314 315-359 ROW TIIALS

0 - 4 25162 7091 1522 770 658 428 2175 12444 50250
45 - 69 6756 10339 3270 i82 506 349 1749 924 6675

90 - 13.4 1205 2592 7619 3090 1402 531 1476 1577 19492
PERSISTENCE 135 - 179 556 752 2417 9258 6957 114'2 365 1597 250,

180 - 22 617 502 958 5896 38391 9617 3965 1838 61784
225 - 269 512 381 16 1,426 8349 11334 528. 1723

270 - 314 2151 1640 1465 2198 3418 4845 26324 13561 55604
315 - 359 13,94 3275 1592 173 17684 14'32 12172 )0648 96131_

:OLUMN TOTALS: 504S5 26572 19459 25154 61465 29678 55510 96312 364605%

BIASES: 1,0( !.00 .09 1.00 1.01 1.00 1.00 1.00

FEE'CENT 2ORrECt 51.85'-
HEIDKE SKILL S-;RE: &-683
SHI SCORE, -. 02

F- 71



AM

CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 5D'- 1000- 3000- CLR BELOW
100 400 9)0 2900 6000 6001 X/-X ROW TOTALS

0 - 100 225 350 25 65 22 243 275 1205
200 - 400 377 7726 1682 312 192 1032 556 11877
500 - 900 100 2036 7072 1237 287 711 431 11874

3EM 1000 -2900 33 866 2649 20630 2811 2872 523 30386
3000 - 6000 30 415 295 5289 48932 14550 346 69859

CLR BELOW 6001 232 837 514 3599 14435 211686 1104 23407
Xi-X 251 812 332 283 226 1153 3940 6997

COLUMN TOTALS: 1248 13044 12569 31415 66905 232247 7177 3646C5
BIASES: 0.97 0.91 0.94 0.97 1.04 1.00 0.97

FERCENT CORRECT: 82.3387
HE 1DKE SKILL SCORE: 0.67828
CHI SCORE: 313.07
THREAT SCORE: 0.464ib

CASES 364605 5.

CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 X/-X ROW TOTALS

0 - 100 227 357 25 65 22 243 277 1216
200 - 400 384 8114 2195 555 269 1121 522 13,60
500 - 900 100 2032 7033 1739 353 700 442 12399

PERSISTENCE 1000 - 2900 51 532 2220 20965 4207 3035 378 31388
3000 - 6000 0 322 172 4120 47305 14291 298 66508

CLR BELOW 6001 232 836 514 3613 14480 211663 1094 232-Z432'
X/-X 254 851 410 358 269 1194 4166 7502

COLUMN TOTALS: 1248 13044 12569 31415 66905 232247 7177 364605
BIASES: 0.97 1.01 0.99 1.00 0.99 1.00 1.05

PERCENT CORRECT: 82.1363
HEIDKE SKILL SCORE: 0.67530

'HI LORE: 21.39
THEREAT SYuRE: 4.b3-,70

CiiSES = 3,4605
F7F- 72
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CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 412 164 105 79 2 483 125
200 - 400 219 775 203 153 48 518 1916
500 - 900 54 142 1191 994 126 1605 41 I.

GEM 1000 - 2900 95 195 956 5908 1756 4937 13847 w""
3000 - 6000 0 24 79 1655 27929 28645 58332

CLR BELOW 6001 392 569 1770 5022 14193 263207 285153 w,oI
COLUMN TOTALS: 1172 1869 4304 13811 44054 299395 364605

BIASES: 1.06 1.03 0.96 1.00 1.32 0.95

FERCENT CORRECT: 82.1223

HEIDKE SKILL SCORE: D.4692?
CHI SCORE: 5319.40
THREAT SCORE: 0.33895

CASES = 364605

-

CLOUD HEIGHT TWO (FEET) ..

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 412 164 105 79 2 483 1245 S
200 - 400 219 775 201 143 43 519 1900

50, - 900 5 142 1234 1045 126 176'
PERSISTENCE 1000 - 2900 95 195 929 5866 1772 4919 13776

3000 - 6000 22 94 1658 210 47931 43807

OLE BELOW 6001 3- 571 1741 5020 18009 273837 299570

OOL'IM T1 43'"4 ,.3 .45 ...... 3t.05

BIASES: 1.0F 1.02 1.00 1.00 0.99 1.00

FERCET CORRECT: 83.9884
HEILKE SKILL SCORE: 0.

I4215"

-HI SCORE. 6.64

THREAT SCORE: 0.3Jl111

CASES 364005

F-73
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0(

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- -3LR BELOW

100 400 90c: 2900 6000 6001 ROW TOTALS

0t
0 -1t0 0 0 0 0 0 u

200-400 0 0 0 0 0 0 0

50) 900 2 8 199 36 69 -4.2 60b
1 -000 2900 2 46 76 4 4 530 2027 "115

3000 - 6000 0 178 532 400 5269 12979 19358
C C BELOW 6001 52 429 1646 2032 10029 .27136 3,.)z

:JLUMN IOTALS: 5 661 2453 2902 156 97 342636 30. 05

BIASES: 0.00 0.00 0.33 1.07 1,22 i.00

Hr £JEN1 CORRECT: 9.3427
HEi.KE SKILL 3ORE: 0.26544
C- SCORE: 236.ca
ThHREAT ',&RE: D.v<,

CASES 364605

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 100 2900 6000 6001 ROW TOTALS

0 -100 0 0 3 9 1 45 58

200 - 400 0 18 11 56 113 475 673.

500 - 900 2 2; 307 62 468 1595 24b3

PERSISTENCE 1000 - 2900 4 48 143 349 447 1925 2889

3000 - 6000 0 96 455 405 4. 10194 15870

CLR BELOW 6001 50 470 1534 2021 10575 32o0u 342652

COLUMN TOTALS: 56 661 2453 2902 15897 342t h 364605

BIASES: 1.04 1.02 1.00 1.00 1.00 1.00

PERCENT CORRECT: 91.3306
HEIDKE SKILL SCORE: 0.2 501
-,HI SCORE: -.4

THREAT SCORE: 0.01259

* ASES 364605

F-74



CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BMN OVC ROW TOTALS

CLR BELOW 6001 211600 19444 1250 793 2433087
SCT 18983 44890 10252 8343 82468

GEM BKN 271 2943 2331 2948 8493
oYC 868 6503 6306 26880 40557

COLUMN TOTALS: 231722 73780 20139 38964 364605
BIASES: 1.01 1.12 0.42 1.04

PERCEPT CORRECT: 78.3590
HEIDKE SKILL SCORE: 0.59532
CHI SCORE: 7830.89

CASES = 364605

.Ne

CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 210626 19052 1231 ?47 2'31656
-SCT 18911 40761 8013 6119 73804

PERSISTENCE 8KN 1345 7870 5065 5978 202.58
QvC 840 6097 5830 26120 38887

COLUNN TOTALS: 2317212 73780 20139 38964 364605
BIASES: 1.00 1.00 1.01 1.00 -

PERCENT CORRECT: 77.5009
HEIDKE SKILL SCORE: 0.58,394
.2HI SCORE: 0.88

CASES 6O

F-75



CLOUD CQ0VPL TfWO

VERIFYING 7 E JATN

aL BEL:W
)tu oM. EiKN vVC R..B TOTALS

CLF. BELc KB: 276045 13175 6594 581; :0163
GEM S 14052 9756 ;07 1189 J, v

6XIi 4517 3214 46 2678 14932
843 8 196o 3,71 4857 1713 4

..%UHN TABI. i.[Q1791 2 O .94J5 15543 3646,'5
B:AE 100 iO . 10

PERCENT CORR.-:-: ::.i -- ;
HEIDKE SKILL cVH: .. ,
CHI SCORE: II'..;

CASESS 2 -. ''. .

p.

,.

CLOUD cOvi _Ji VWO

;ERIFIING OBSERVAT7XN

v 1 3._ 8KN V C ROW TO'TAL.S-

-' -Lzw 6001 §5763 12:__ 6 27 5916 3CN
F R ST 'E SCT 13125 8819 4281 2025 28250

BKN 6386 4443 5468 3111 19428
OVC 6183 1719 3099 4489 154990

'.:-iN TOTALS: 301457 28110 19495 15543 364605
BIASES: 1.00 1.00 1.00 1.00

F FRCJJT E T 80.7885
E1L. SFILL 5 ,RE: 0.37178

-'H .' ' . . Ii

F- 76

1



- ..k7-- .l7-- w -P

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 325135 5547 5965 5271 341918
GEM SCT 2671 553 566 329 4119

BKN 5480 1046 1526 1041 9093
OVC 5190 422 1182 2681 9475

COLUMN TOTALS: 338476 7568 9239 9322 364605
BIASES: 1.01 0.54 0.98 1.02

PERCENT CORRECT: 90.4801
HEIDKE SKILL SCORE: 0.25566
CHI SCORE: 1611.65

CASES 364605

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 322842 5055 5462 5188 338527
PERSISTENCE SCT 5091 10, 1048 416 7602

BKN 5546 1057 1547 105 9202
5VC 3)17 9 1182 26664

COLUMN TOTALS: 338476 7568 9239 9322 3646O5
BIASES: 1.00 1.00 1.00 0.99

PERCENT CORRECT: 89.9829

HEIDKE SKILL SC¢O-RE: 0,26528
CHI SCORE. .. 56

0%CASES : 3646505

F-77

-S%
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VISII LITY (MILEL)

VERIFYING OBSERVATION .5

, ' IL I £ 3 3 5 ,7 7,ROW TTA2S ",

0 1i/ 620 270 313 4.3 9 1405

1, 230 739 551 0 22 .

GEM 3 200 746 9206 Q407 787 666 16006
3- 89 229 5716 18927 696 32 3877

57 34 62 903 8052 16976 8310 3439
+ 8I2?u 22 3'978 263254 276150+ 8 62 701 '-' 78 3 5

COLUMN TOTALS- 1201 2162 17390 33866 345C, 275485 364005

BiASES: 1.17 0.85 0.92 1.03 i.70 1.3,

'ERCEIT: ORRECT: 84.9643

HEIDOK -KILL .SCORE: ,3.63130
CHI Q,,--*E : 2.-

THREAT QCL' .- I"

A ES 0,E-
,-

I.

VISIBILIl'Y (MILES)

,.

VERIFYING OBSERVATION ,

0 .21/2 , I 1 . 5 5 7 +ROW TOTALS

0 1.2 270 313 159 40 1C i41?

1'2 1 - 849 01 281 49 44 -172 ,,

PERSCSTENCE 1 < 3 722 9598 5168 1O0 798 17479

3 5 88 207 525b 18544 6543 3385 34u25

7 28 59 847 768' 17140 8818 34575

7 , 28 55 668 2031 9725 262430 274937

COLUMN TOTALS. 12:7 2162 17390 33866 34501 275485 364605

BIASES: 1 18 1.C, i.0l 1.00 1.00 1.00 P%

FER2ENT CO-RRECT 47989

HEIDKE SKILL CJ9RE ,
CHI CuFE.

THREAT ".'CRE. , .

F- 78



5

GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 314984 14441 2501 53 9 331988
11 - 20 9525 8561 2741 50 0 20877 "

GEM 21 - 30 2280 3016 5528 833 19 11676
31 -40 12 0 25 27 v 6.

41 + 0 0 0 0 0 0

COLUMN TOTALS: 326801 26018 10795 963 28 364605
BIASES: 1.02 0.80 1.08 0.07 0.00

PERCENT CORRECT: 90.2621
HEIDKE SKILL SCORE: 0.45547
CHI SCORE: 2037.31

CASES 364605

GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + RW TOTALS

0 - 10 311772 12880 2513 t0 9 32722- I
11 - 20 12740 i;126 2739 59 0 25670

PERSISTENCE 21 - 30 2226 2952 5068 508 2 10758
31 - 40 , 60 '75 41 8 17 926

41 4 9 0 0 18 0 27

OLUMN TOTALS: 326801 .6018 10795 963 :8

BIASES: 1.00 0.99 1.00 0.96 0.96

PERCENT 0C'RRECT: 89.7667
HEIDKE SKILL SCORE: 0.46048
CHI SCORE. 6.79

CASES 36460,

F-79
o-
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CEIING(FEET)

SF INV, VbSEIRtAT, i

'4 E A 7

P4 146 31093 128208

EAES 119 It 1.1 I.0 1.01 1u.99

HE REN T AFEC-T

4' 61555S~iL 505: :01%



[w~ .T .LV? , :v. '  
, ,| .,Ul... .. ... .,, . . . .... ----.--

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW

6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 211416 17009 2669 1717 232811

SCT 16569 19522 7676 6345 50112

GEM BKN 1937 4390 4398 5912 16637

OVc 1800 5314 8076 49855 65045

COLUMN TOTALS: 231722 46235 22819 63829 364605

BIASES: 1.00 1.08 0.73 1.02

PERCENT CORRECT: 78.2192
HEIDKE SKILL SCORE: 0.59864
CHI SCORE: 2028.18

CASES 364605

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION -

CLR BELOW
6001 ScT BKN OVC ROW TOTALS

CLR BELOW 6001 210626 16759 2628 1643 231656

51T 16620 18067 6419 5304

PERSISTENCE BKN 2710 6332 6050 7776 22868

OVC 1766 5057 7722 49106 63651

COLUMN TOTALS: 2317122 46235 22819 63829 %4605

BIASES: 1.00 1.00 1.00 1.00

PERCENT CORRECT: 77.8566
HEIDKE SKILL SCORE: 6.59412 d.

CHI SCORE: 1.44

CASES 364605

F-81
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'- I EN! VS. HERS ISTENCSUE I0 INilNU HE'odL.CTI

PRESSURE -- INCHES)

VERIFYING OBSERATION

311 9. 5 31 f INS4  - A-b S-

- 12 59 115 J_ 396

-z AES u 3 3 001 1&1

F- 8 2 *



110 .q . > :.C I- Vy 4 1- . -

f--.X4)3-1 ').).-.)r -. cl.,4 .. 0 C

S.-..2) CO W . 'D .71 . 2 aD C- .

In 'z oNcn C =

.45 .7 -. 40A>C > II.

T4' '.0 '.T In

- co -7 N oL" Y

73 In C)C ) - 4 4 -4' '20 q. ) ') ) ''

'7'y I C.1 ZD

-zj a'4 .4p4 -

4. .4D 0. C,

H .0 -<=.N1
'00

c,' T2 n2 In'2 . 2 0 a - . ) ') '0 -

co. - "-

-. 7 C) C) ) ) '0 N 0 '' 7 a .~)C) 2) C)<.0 '2~I C) C) U .- C-) 0 . C) .A2

- ~ ~ ~ E "03 "C -71 '2 . - 2 C 4 ')a
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DEW POINT DEPRESSION (DEGREES FAHRENHEITL '

VERIFYING OBSERVATION

0-1 2-7 B-15 16-25 26 + ROW TOTALS

I

0 1 9403 15067 890 11 0 25371 ,

-7 12417 108526 17516 320 i 136780
GEM 8 - 15 276 17508 100982 13950 48 132764.

16 - 25 4 234 12550 48207 4123 65118 ":

26. 0 0 67 3411 11098 14 76 "b

COLUMN TOTALS: 22100 141335 132005 65899 15270 376609
BIASES: 1.15 0.98 1.01 0.99 0.95

PERCENT CORRECT: 73.8740
HEIDKE SKILL SCORE: 0.62803
CHI SCORE: 575.49

CASE2 = 376609

'.

°.

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 8890 12687 901 11 0 25321

2- 7 12930 110906 17505 317 1 14859
PERSISTENCE 8 - 15 276 17508 100982 13950 48 132764

16 - 15 234; 12550 48207 4123 651i8
26 + C, ,0 67 3411 11098 14,7b

COLUMN TOTALS: 22100 141335 132005 65899 15 2 7, 376t09 0
BIASES: 1. 02 100 1.01 0.99 0.95"

PERCENT CORRECT: 74.3697
HEIDKE SKILL SCORE: 0.63383

CHI SCORE: 52.86

CASE 376609

F-85



WIND SPEED (KT.3)

VERIFYING OBSERVATION

0-1 ,1-9 10-19 20-29 n --, ALS

0 - I 4038 9720 66 0 13E.
- 1 2348 277633 18688 71 3O87.o

EM 10 - 19 16 18164 33611 134G 53121
20 -29 0 33 432 49

'; 0 V c;

COiUMN TOTALS: 16402 305550 527;7 1856
BIASES: 0.84 1.01 1.01 .- 9 0.00:

PERCEN T CORRECT: 83.83.2
hEiK"KE SKILL SCORE: ,.4.3, S
Th SCORE: 22.72

J

.5,

.1%

WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 Z- I- 20-29 30 + RuH TOTALS

- - 1 4435 12046 78 0 0
2 - 11951 275208 18786 74 0 ...

FERSISTENCE 10 - 1; 16 18236 32886 1077 0 52215

20 - 39 0 60 1047 701 -4 181
30 0 0 0 4 0 U

COLUMN TOTALS: 16402 305550 52797 1856 4 37660;

BIASES: >01 1.00 0.99 0.98 1.00

ERIENT CORRECT: 83.1711

HEIDKE SKILL SC.ORE: 0.47307
Cli SCORE. 9.6d

F-86
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WIND DIRECTION (DEGS)

VERIFYING OBSERVATION -,

0-4z 45-89 90-134 135-179 180-224 225-269 270-31 4 315-3;9 T.TALS

0 - 44 25065 7310 1757 890 756 436 2396 13219 71; A
-5 - 89 6980 10304 3303 965 609 363 1985 3017

90 - 134 1385 273 3 7 49 3212 1465 634 1599 1681
-EM 135 - 179 650 726 2457 303 7234 1315 2635 1792

180 - 22 4 20 533 1134 6029 38761 10232 4330 2188
225 - 269 L04 407 572 1591 8745 10985 5672 1913 3
270 - 31N 220 1855, 1615 2405 390 5030 25942 15249

215 - 359 14277 3584 1807 1824 1950 1625 12834 605'1 I5

0,LUMN TOTALS: 52101 27452 20094 25946 63440 30620 57393 9956z -
BIASES: 0.99 1.00 1.00 1.00 1.01 1.00 1P,2 3,i9

FERCENT CORRECT: 49.9296

, 'bDKE SKILL SCORE: 0.40403
CHI SCORE: 38.99

-6:4SE$ : 37 660

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-4 4 3-89 9)-134 135-179 180-2 4 225-269 1 - 31-59 R. 71A2.  I.:..

- 25065 7313 159 890 756 .36 2236 13219 E92-
- 8 698; 12307 3336 965 609 363 1985 3017 .....

. Z 7 4 49 . 3212 1i65 63" 1599 169I .:zl

-z.1' -E 17 -n -4- V0- 723 13-13 2635; T 7

-5.33 i1 659 38761 10232 4330 2198 f
-i 41 7 1,93 9753 11054 5701 11. -

31 L-41 1?~ : U. l- 39.12,1 4 ;66 15~ 44' c-

1 4296 j584 1807 1824 1950 1625 12870 613' u

-JMN TTA 52:01 27.52 i09 J5:6 634C, 336> 57393 V.e C, ?9
BIASES6: 0.93 1.,3;o 1. $0 1. .j,; I $ . 0 1 0: [ ].

F-.

F - 87I



aC2LkUD HE jG~l11 L-)Nk bEEL
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5E: . -5, C2 .icL, -2t..21 42iT -=. 21 1 -

:_ , : T .i , . -. -/

72 .: A -'..." . - ..

P

CLOUD HEIGHT" ONE (.FEET) [,

- ... - *:.- 1 :').,- .> .3- CLF EELJW ,

4.. @ ?.. -.0{ S,1a ,-i, RN TYtTALS
.

-., 'A I ..' -.tL -,-,'> 1 9 :- 5 "

-. .- -• -

- I .. . .- '1 3:..5

* -a

',

,.p

- .. . . ... - - - - , "i - , i -



02. ~- -100 . - 1- 300 - -8E

CL- FEL 4. 1889 5 2

FERCLOUD HEIGHTT 8W1.(FEET

CHI 200-E 530 40i 31-.10BLO

io C: u0 20 901 1 U 6 ~

so; ,1 1- 1o 114 10116:~

W-, 7. 1735 c~2 %; ..

C~LU~h IOTAS: IX 1926 44t62 14283 5& &:

FERBIASES CORE.T BI 32

Hii SEN: R i I S

F-89
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C-LOUD _COVER ONE

VERIFYING OBSERVATION

CLk BELOWM
000U1 SCT BKN OVO RNW r- ALS

OLR BELOW b001 1i7C, 21415 1559 1098 2-1:S"
SCT 20'564 45522 11309 10297 36_

GEM 6FN i 228 1643 2227
"VC 128 7189 634 26

COLUMN TOTALS: '390C 76409 20845 40 5 6
BIASES: 1.0 1.15 0.30 1.,3

FERCENT COVRRECT; 7 _'-,1 7

HEJOKE SKILL SCORE: 0?.37371

CHI SCORE:182 6

.ASE5 'c1

C-LOUD -COVER ONE

VERIFYING OBSERVATION

CLR, BELOW4
631 SCT EKN OVC RO"W TOTALS

CRBELOW t6Q'01 215ci7 6 20609 1537, 1049 291
3CT 4j'/ ~O85 823'.4 6883 b9

FERSI.STENCE BKN it98 7930 50714 6247 L09.9

-- P ~i2 !16 688 6000 6i30 21

2'LUMrI T "Lz: . aL. 84 431 36

tKDCENT CQRRECT: 4 .0 6
HEIDKE SKILL &OE

F-91
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'cM r4 <~4U .."-Cv pA
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I

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 335392 5857 6236 5643 353128
GE SCT 2675 438 560 279 3952

BKN 5888 1077 1498 1134 959-
OVC 5596 478 1279 2579 9932

COLUMN TOTALS: 349S51 7850 9573 9635 376609
BIASES: 1.01 0.50 1.00 1.03

FERCENT CORRECT: 90.2546
HEIDKE SKILL SCORE: 0.23968
CHI SCORE: 1i.41

CASES 27F6609

SI'

C-LOUD COVERTHHEE

VERIFYING OBSERVATION

RL BEL,-.
6001 SCT BKN OVC ROW TOTALS.'-

L:LR BELOW 60[I 332272 5 04 5743 5611 349630

FER2.STENCE SCT 547, 871 1065 45 7611

BKN 58 ii04 iOS I102 9553
V-C 5365 471 1:62 a50 9615c

iv. t6555-7 376609
~UMN TOTALS: 5455 85 51 635 60

B7ASES: 1.01- :.00 1.50 1.00

CHI SC'ORE. 0.29

S ES 7 b3

F-93 '



VISiBILITrY (MILES)

VER1IYINi _rra~AI&N

iN 3 2 18 1t. bN 5&~ 51

- ~ ~ ~ ~ ~ , juS -.c 4 7 5 65 ~ r

:CLUMN WALS: 12:86 171i68 34944, 3565 8 254576 cc:

F iEIE HN 52 .P - ,,6

VISI <IY M-LE

vFITYN -, i"SEF'al-

'a.

A SN



GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 324710 15186 2576 69 9 342550
11 -20 10242 8696 2943 70 0 21951

GEM 21 -30 2515 3041 5659 838 18 12071
31 - 40 9 0 6 22 0 37

41 + 0 0 0 0 0 0

COLUMN TOTALS: 337476 26923 11184 999 27 37t609
BIASES: 1.02 0.82 1.08 0.04 0.00

PERCENT CORRECT: 90.0369
HEIDKE SKILL SCORE: 0.44597
CHI SCORE: 2018.21

CASES 376609

GUSTS KTS)

VERIFYING OBSERVATION

-1u 11-20 21-30 31-40 41 + ROW TOTALS

0 " IC 32150t 13783 2622 2 9 33799
S" 20 13 10092 2923 73 c'

6PERSISTENCE 21 - 30 :65 3023 5105 500 0

31 - 40 48 25 534 335 18

41. 0 0 19 C 28

COLUMN TOTALS: 337.kr .6923 11184 999 3
BIASES: 1.00 0.)9 0.99 0.96 1.04

PERCENT &RRECT. 89.-28

HEK'E SYILL SCORE. 0.446
ACHI SCRE. 8.65

i.

F-95

%""" 7



vIT'. A U - ' K tL - Wx h' ' :' : ,.• .... ... • .' . .. .. ,. . . ..... %,.-_,. -, .F

CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 50- 1070 JO00- OLR BEL
100 400 900 2900 6000 6001 R0jW IOAL-S

11n2- 100 .8' ± 57

- 400 444 6988 1753 563 85 758

500 - 900 69 1741 5728 1696 135 1120 i0,,89

']EM 1010 - 2900 15 573 2085 14876 231 379 -3t 1
3000 - 6000 11 25 103 2162 309L 12553 14

CLR BELOW 6001 224 633 632 35 0 11417 268516 289K

COLUMN TOTALS. 1047 10324 10371 22888 450ii L8J Q:' j7t. %'

BIASES: 1.07 1.03 1.01 1.03 1.02 0

PER2N'tT CQRRECT: 86.9161
HEIDKE SKILL SCORE: .6, 7E
CHI 3.'PE : 0 .36 'U.

THFrAT R C 52888 '

' iIU!i
..

CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 500- i000'- 3000- OLR BELOW

100 400 900 2 90 6000 6001 RO TOTALS

- 100 258 .. ' ".9 39 0 301 1.3
200 4-00 365 6818 608 83 E;7 179 i
500 - 900 98 1654 478 1773 9 E i, 10222

FERSISTUK E 1000 - 2900 27 642 214, 14293 2214 3557
300 - 6000 2 45 1-' 2527 2996t 1,-

CLR BELOW 6001 287 729 t" 3148 1265.. 261.'

COLUMN TOTALS: 1C,7 10324 10371 22888 45011 286968 -6

BIASES: 1.09 1.01 0.99 1.00 1.00 i.00

PERCENT CORRECT: 66.5,07

HEIDKE .SKILL SCORE, ?.66327 p.

CH, &I;RE 1! .;
THREAT SCcFE ,, 4 1: .

F - 9 6

% -,t.



VA.LIL .r- W. t.W% %)v% 1r i* y -*

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW 1TOTALZ

CLE BELNM H20 171040 1877; 3228 23 21.379
SCI 17481 18955 8110 7613 S%^159 Ie

ONBXN 2044 4107 3739 5674 554
QVC 4475 6087 8533 5041L

"OLUMN TOTALS 239040 47928 23610 66031 376609
BIASES: 1.01 1.0 0.66 1.02

PERCEN7 CORRECT: 77.0Q417
HEIDKE; SKILL SCO'RE: . T0

TOTA .3C&RE: 371.3

1'OAL CLOU AOUN

o3-S TC EN(N B4J Z' ~ :&T7AZS'

, LUMN TO"TALS. 3 04. 4-*- -A.Uc I 6K2,

BIASES: .1E- 1K0 S0

r-rKEN~1' 93.2 7~~3

Ile



-EV F'E &S tSTENCJE 7, 0 MI NUT t: Efj-.J _:T 'fI

PRESSURE (INCHMS:)

vERIFYING OIBSERVATION

29.531- 29.678- 29.826- 29.974- 30.12 - 3 . - iv --
LX25 2 l. 2 9 .7 ' . .. t o ' "~ t " , S 7 3 t i ZO'; 1 2 S u . 5 : : -- -. ." .-- I -

- _9. -,,U1 0 ' ( 
R.V _.

~: 2 . . - . ': - l'v1 1 1 8 0 5 1 2 7 6 v - 0 . 1

13094 3b787 ov359.-
- ,5- .c .4 44 C 7 ,.66 -81 C-.

- - ,. , -3 8 6 1 7 . 5 Z 2 9 .-
....-31,•i:8" y,' 0 C v33 71753 s.. - 4,?.:

- - , -3,7 .8

v. 0 0] 0 C: C' ._

-4

- '- 9531- 5! S.&8- "x> 29 --. 0.::- .... 2 ..
EASES4I.j:.{. 9.9 250 i 0 1?Aw ..L 1. -, z :,R1, -: V!-

,.
:-- - - ..?,?.7 -.,. .. -

--.. .0..?- 5

'. 
.,-

4.-S. #vy t.~C& t: .- ts-- --- ..--

V~t~t tt. J~t t -- S
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p

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 9861 13219 1188 13 0 24281
2 - 7 11149 104374 17899 460 2 133884

GEM 8 - 15 243 18203 94800 14603 76 127925

16 - 25 3 277 13062 44873 4278 62493 ".
26 * 0 0 113 3475 10305 13893-

COLUMN TOTALS: 21256 136073 127062 63424 14661 362476,

BIASES: 1.14 0.98 1.01 0.99 0.95

PERCENT CORRECT: 72.8912 I

HEIDKE SXILL SCORE: 0.61383 0'

CHI SCORE: 525.47

CASES 362476

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION
.4

0-1 2-7 8-15 16-25 26 + ROW TOTALS .I

0 - 1 9470 11106 1113 13 0 21702 0

2 - 7 11540 106487 17974 460 2 136463 -.
PERSISTENCE 8 - 15 243 18203 94800 14603 76 127925

16 - 25 3 277 13062 44873 #278 62493
26 + 0 0 113 3475 10305 13893

COLUMN TOTALS: 212i5 136073 [27062 63424 14661 362.76
BIASES: 1.02 1.00 1.01 0.99 0.95

PERCENT CORRECT: 73.3662

HEIDKE SKILL SCORE: 0.61937
CHI SCORE: 70.23 . .

F-101

~.I. V
- ~ 4.'-% 4..



WIND SPEED (KTS)

VERIFYING OBSERVATION

0-. 2-9 10-19 20-29 30 + ROW TOTALS

i3c 4 9528 59 0 0 13411
- 1,;90 266851 18791 96 0 i; '%

GEM 10 - 19 19 17574 31593 1282 c 50466

20 -I9 0 24 41 4 17 Z48

3(+ + 0 G 8 0 0 8

JOLUM TOTALS: i5833 293977 50867 1795 4 3t24 76

BIASES: 0.85 1.01 0.99 0.48 2.00 
%

PERCENT CORRECT: 83.5048
HEIDKE SKILL SCORE: 0.47246
'$ii SCORE. iI. 48 ''

C:ASES : c.-..'
CASH

WIND SPEED LKTS)

VERIFYING OBSERVATION

0-1 .-9 1 -19 ij-29 30 + ROw TOTALS

0 - 1 4193 11702 70 0 0 15965
- 9 11617 264102 18766 97 0 294582

PERSISTENCE 10 - 19 23 18102 31003 1077 0 50205

20 - 29 0 71 1026 619 1720
30 + 0 0 2 2 0 4

COLUMN TOTALS: 15833 293977 50867 1795 4 3626

BIASES: 1.01 1.00 0.99 0.96 1.00

PERCENT CORRECT: d.741
HEIDKE SKILL SCORE: 0.4598L

'Hl SCORE. 14.09

.ASEi :

1'-102

• "C.]

" - - -" " &. . . .| , d. .. |" x .5



-'.47.-rLAn -'.4 -. 77v. .4-J-bI J

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 23526 6987 1863 916 775 443 2570 12759 49839
45 - 89 6639 9430 3244 1028 620 366 2025 314, 6k496

90 - 134 1382 2694 6878 3077 1393 622 1687 1712 19445
GEM 135 - 179 639 748 2314 8280 7052 1316 2648 1859 24856

180 - 224 753 541 1164 5870 36493 10206 4260 2341 61628
225 - 269 666 359 530 1572 8625 9992 5589 1972 29305
270 - 314 2625 1893 1610 2369 4043 4859 23934 15029 56362
315 - 359 13837 3784 1743 1904 2022 1604 12568 57083 94545

COLUMN TOTALS: 50067 26436 19346 25016 61023 29408 55281 95899 362476
BIASES: 1.00 1.00 1.01 0.99 1.01 1.00 1.02 0.99

PERCENT CORRECT: 48.4490
HEIDKE SKILL SCORE: 0.38643
CHI SCORE: 49.32

CASES "6247 70'""p

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION a.

0-44 45-89 90-134 135-179 180-224 225-269 270-31, 315-359 ROW TOTALS

0 - 44 23526 6987 1864 919 775 443 2570 12759 49843
45 - 89 6639 9430 3247 1031 620 366 2025 314 26502

90 - 134 1382 2694 6878 3077 1393 622 1687 1712 19445
PERSISTENCE 135 - 179 639 748 2314 8280 7052 1316 2648 1859 24856

180 - 224 753 541 1164 5870 36493 10206 4260 2341 61628
.' - 269 672 362 533 1572 8646 10112 5623 1981 29503

270 - 314 2611 189C 1603 2363 4022 4739 23850 14132 55210
315 359 1345 3784 1743 1904 2022 1604 12616 51971 954689

COLUMN TOTALS: 50067 26436 19346 25016 61023 29408 55281 95899 362476
BIASES: 1.00 1.00 1.01 0.99 1.01 1.00 1.00 1.00

PERCENT CORRECT. 48.7039
HEIDKE SK7LL SCORE. 0.38928

CHi SC'FE: 1,.85

ASES -

F-103



CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
1UO 400 900 2;0 60c0 6001 X/-X ROW TOTALS

0 - IO. 212 315 44 T"" I)4 308 1185
-0O - 400 345 7065 2026 467 131 1096 589 11719
5EM- 9(0 129 2262 5980 1523 374 854 545 11667

GEM i000 - 2900 44 980 3069 19182 3577 3418 637 "C5s

3000 - 00O0 34 389 301 5660 45131 15271 11 697
CLF BELOW 6001 284 981 654 4069 17238 208420 1167 2)2813

X,-X 174 1032 462 -34 289 1248 345 P.90

COLUZM TOTALS: 1220 13024 12536 31307 66780 230501 7108 k'. 7q
BIASES: 0.97 0.90 0.93 0.99 1.01 1.01 0.96

KERCENT CORRECT: 79.8511
HElKM SKILL SCORE: 0.63191
CH2 SCORE: 4.
TH~RiEAT SCO6RE: (,.13i .

, RiAi

CLOUD HEIGHT ONE FEET)

VERIFYING OBSERVATION

0- 200-- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 X./-X ROW TOTALS

0 - 100 214 324 44 75 40 196 :12 1205 ,
200 - 400 345 7410 2456 732 214 1352 583 13092
500 - 900 129 2278 6070 2004 452 839 553 12325

FERSISTENCE 1000 - 2900 61 686 2578 19305 4588 3570 486 21274
3600- 6000 13 298 182 4782 44555 15990 367 V .-187

CLR BELOW 6001 284 963 649 3989 16594 207265 1162 230906
X/-X 174 1065 557 420 337 1289 3645 7487

COLUMN TOTALS: 1220 13024 12536 31307 66780 230501 7108 362476

BIASES: 0.99 1.01 0.98 1.00 0.99 1.00 1.05

PERCENT CORRECT: 79.5815

S .L9,&

S:F.1. 4

F-104
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CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 29CV 6000 6001 ROW TOTALS

0 - 100 277 144 97 117 0 615 1250
200 -400 250 604 243 141 92 591 1921
500 - 900 38 127 918 967 127 1643 3820

GEM 1000 - 2900 122 233 1025 5385 1719 5248 13732
3000 - 6000 4 18 107 1699 25884 30065 57777

CLR BELOW 6001 449 730 1931 5432 16092 259342 283976

COLUMN TOTALS: 1140 1856 4321 13741 43914 297504 362476
BIASES: 1.10 1.04 0.88 1.00 1.32 0.95

PERCENT CORRECT: 80.6702
HEIDKE SKILL SCORE: 0.42485
CHI SCORE: 5062.47
THREAT SCORE: 0.26063

CASES = 362476

CLOUD HEIGHT TWO (FEET

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW ',.

100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 277 144 97 117 u 615 1250

200 - 400 250 591 244 139 85 576 1885
500 - 900 37 141 989 1147 140 1810 4264

PERSISTENCE 1000 - 2900 124 233 956 5291 1860 5334 13798

3000 - 6000 4 16 120 1625 22002 19768 43535

CLR BELOW 6001 448 731 1915 5422 19827 269401 297744 V

COLUMN TOTALS: 1140 1856 4321 13741 43914 297504 36"-4..
BIASES: 1.10 1.02 0.99 1.00 0.99 1.00 S.

PERCENT CORRECT: 82.3643
HEIDKE SKILL SCORE: 0.43046
CHI SCORE: 15.-2
THREAT SCORE: 0.25919

CASEZ 36247b

F-105
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CLOUD HEIGHT THREE (FEET)-

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 ,OC 900 2900 6000 6001 ROW TOTALS

0 - 1,?oo 0 ' 0 0 ,

200 - 400 u 0 0 0 0 0 ,

500 - 900 0 0 0 1 12 32 4"

JEm 1000 - 2900 1 39 94 418 349 1464 236S

3000 - 6000 143 481 423 4759 12763 18570

CLR BELC 6001 56 472 1874 2076 10739 326279 341496

'OLUM!I TAL$: 78 654 449 2'918 3.4 " -

BIASES: 0.00 0.00 0.02 0.81 1.17 1.00

FERCENT CORRECT 91.4422

HE~iKE SKILL SCORE: 0.241
OH: SC'~ 627

* THREAT SCORE: 0....-,

* , CASES,= 327

,.

CLOUD HEIGHT THREE (FEET

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- C'LR BELOW

i00 400 900 2900 6000 6001 ROW TOTALS

0 0 0 8 -5

200 -400 2 6 30 24 118 501 681
500- 900 13 231 49 393 1765 2-5i

FERSISTENCE 1000 - 2900 1 41 136 403 361 1903 2845

30)- 6000 5 118 367 ,2 1005 10931 15838

CLR BELOW 6001 50 476 1685 2022 10980 325393 340606

58 Li.N TOTALS: _3 654 -44; 2918 15853 340538 362 .'5

BIASES: 0.95 1.04 1.00 0.97 1.00 1.00

PERCENT C. RECT 91.0511
HELVE S':LL ,RE

T.F .106

"

** S'% 5S S S ,".-'- . "-J.", . .'--,% .',-, -. ' ,',.','-.'..'.' '.''' ".,. -. ',-.-''..,''',..'- .'.'.S .-. *,.. * . -~. ,. " -" "v -,-, -,, '.,,,



CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 207720 21758 1762 1350 232590
SCT 20476 42303 10412 10206 83397

GEM BKN 277 2354 1622 2367 6620
OVc 1397 7210 6289 24973 39869

COLUMN TOTALS: 229870 73625 20085 38896 362476
BIASES: 1.01 1.13 0.33 1.03

PERCENT CORRECT: 76.3135
HEIDKE SKILL SCORE: 0.55604 /

CHI SCORE: 10380.48

CASES 362476

CLOUD COVER ONE 5%

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 206147 20931 1740 1280 230098
SCT 20426 381i4 7688 7131 73419

PERSISTENCE BKN 1914 75,05 4703 6060 20182
OVC 1382 7015 5954 24425 38777

COLUMN TOTALS: 229870 73625 20085 38896 362476
BIASES: 1.00 1.00 1.00 1.00

PERCENT CORRECT: 75.4392
HEIDKE SKILL SCORE: 0.54662

CHI SCORE: 1.64

,4ASES76

F-107
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CLOUD COVER TWO

VERIFYINK OBSEEVATION

CLR BELOW
60C1 SCT BKN VC ROW T" -TALL

CLR BELOW 6001 272484 14799 7639 6423 301345

SEM 1CT 14688 8575 5261 2561 3105-

BKN 3441 2395 3017 1685 105J8
OVC 8844 2344 3494 4826 19508

COLUMN TOTALS: 29;5, 281 3 19411 15495 36247E
BIASEZS 1.01 1.11 54 1.26

N

-9FERCET CORRECT: 7.7024
'

,EiDKE S ILL SCORE: 0.32939

CHI SCORE: 5421.36

* ASES = 3z,. "

CLOUD COVER TWO

VERIFYING OBSERVATION

vCLR BELOW r -

6001 SCT BKN OVC ROW TOTALS .4-

CLR BELOW 6001 271342 13971 7661 6635 299609

PERSISTENCE SCT 14183 7828 4126 1899 28036

BKN 7249 4434 4941 2821 19445

OvO 6683 1880 2683 4140 15386

COLUMN TOTALS: 299457 28113 19411 15495 362476
BiASES: 0. .00 1.00 0.99

PERCENT CORRECT: 7p.5228

HEIDFE "KILL SO.iE; 0.33180 %'
CHI ",RE .

F-108
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A

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELO
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 322723 5726 6079 5607 340135 4.-

GEM SCT 2077 312 443 212 3044

BKN 6240 1048 1392 1206 9886

OVC 5354 495 1316 2246 9411

COLUMN TOTALS: 336394 7581 9230 9271 362476

BIASES: 1.01 0.40 1.07 1.02

PERCENT CORRECT: 90.1227

HEIDKE SKILL SCORE: 0.22604
CHI SCORE: 2805.60

CASES 362476

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELO

6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 319995 5262 5687 5570 336514

PERSISTENCE scr 5416 764 902 4,14 7496

BKN 5668 1078 1356 1101 9203

OVC 5315 477 1285 2186 9263

COLUMN TOTALS: 336394 7581 9230 9271 362476

BIASES: 1.30 0.99 1.00 1.00

PERCENT CORRECT: 89.4683

HEIDKE SKILL SCORE: 0.22953

CHI SCORE: 1.08

CASES = 362d476

F- 109

%'



* -.- - V' - NZV7.v .

Vl.JIIILITY (MILE"J)

VER FYiN. OBERVATi Q1

i1 1,,- i 1 .: 2 t.W . .- -

I, fl . 25 7 ) ,L_ .>7. (i - [¢-

I 3 217 759 8053 4714 10 S !07t I!t-

4 67 1150 8552 14788 885%

7' 653 J032 11466 253106 4T1) U

iLUMt )TALt 1170 212 1735 33658 3 4 35 736 -'362
.Ai 1, I',) ,96 .91 1,0 ,97 1

fRiE:7 JOFRE: 0

VISIBILITY (MILES)

T AVERIFYING OBSERVATION

012,1 c: ~ : 
7 +RW TTALS

Li i476 2,85 310 4 317 83 46 1431
1/, 1 .6i 734 0 ..19 1

S ESTNE 1 3 211 747 8 4b2 - 5409 12 71 1311 1741-
3 1 16 21 c927 16438 660:10 57. 4 ~

533 53 1151 8407 15180 9719 34543
29 8259 80- 1110i 5-

J2LU 0, IOAL; 11L22 17354 33658 3 45 232 362476

BiASES: 1.2 1.03 1.0-4 1.01 i.01 1.00,

VISIBILIT- _(I L )

:H.A . i 2 I 2J - 09 .79 i7.9 d -

* * -29-j . .- 8-"L 79,.V. : -- ." *,8 i0 ." . " oi . ***** 0 .€
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GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW T3TALI

0 - 10 312442 14731 2682 87 9 329951
11 - 20 9920 8081 2821 65 0 20887

GEM 21 - 30 2463 3074 5258 789 18 11602
31 -40 4 5 4 23 0 36

414 0 0 0 0 0

COLUMN TOTALS: 414 829 25891 10765 964 27 362476 0
BIASES: 1.02 0.81 1.08 0.04 0.00

PERCENT 'CQ.IRREC T: 89.8829
HEIDKE SKILL SCORE: C.,35434,

CHI SCORE: 2033.3-

CASES 36247-

GUSTS (KTS)

VERIFYING OBSERVATION ., '

2-10 11-20 21-30 31-40 t1 ROW TOTALS

0 - 10 3u9184 13476 2620 91 9 325380
11 - 20 13184 932:5 29i4 63 0 2548c

PERSISTENCE 21 - 30 242 3034 4732 L.68 0 10656
31 - ci 35 51 49 524 18 927

41 + 4 5 0 18 0

• 5LJ TTAL: .:. .2 589i i276 96. 27 362-7"

BIASES: i. V 0.98 2.99 0.96 1.00

kH ,-: 9. -6-

HEIDKE SKILL -,ORE: ,).,434C;- '4.
, sH JRE: ..79 ''

F-111
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.EREJVNG QBSE~iATijN 3E- 2, c,4

HE E-. Kb :c 1647- RE t,

Im

EE I L I NG37Il t

V+ERFY ING OSERV ATI1ON

I A. +Z. %0 '+0: . o 600.1 KWh .'+.:AU

290 v- --
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*.. S ., . .VZ i .. .5 + J 5':6+ Iuw .. .. .. ,..+
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CEILING (Ft EET )

VERIFYING OSSERVATIUN :

r) cO0- 5<:0-- lDO- 3000- OLE BELOW.
10.0 40, Y : 2900 6(00 6001 ROW TOALS.

- to: 1% 450 109 37. 3 .,,
20%'- 4uu ..75-- 6245 1904 672 5,?- 732 10015 "

srWdSTENE, 10%, - 2900 i9 650 2167 13322 2167 3700 2l045

-, mu - e6000 12 71 163 2-3" 29,0; 7 i4- ,+9- .

OLE: BELOW 6001 266 779 707 3743 13006 257676 2762:!

CO.;.L',MNP TTAL$S : 11 + 9960 120 22', *34
-

0 7dM "
BIASES: 1.09 1.01 0. ,. 1.00 1.00 i.vY.

? ,E~NT CORREA: ... a'o,

HEILKE SKILL S,, +8. . 64i53-  .A

F-us2
4.

! i-:?1



A A a * T, 77

*

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW

6001 SCT KN OVC ROW T;TALS

CLR BELOW 6001 207987 18858 3603 2838 233286
SCT 16997 17809 7678 8840 513'

GEM BKN 1861 3128 2868 3959 11816
OVc 3025 6381 8619 48025 66050

COLUMN TOTALS: 229870 46176 22768 63662 362476

BIASES: 1.01 1.11 0.52 1.04

PERCENT CORRECT: 76.3331

HEIDKE SKILL SCORE 0.5b154

OHI SCORE: 598.47

CASES 362476

-p

TFOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 &CT BKN OVC ROW TOTALS

CLR BELOW 6001 206147 17928 3357 2666 2,30098
SCT 1770 16133 6186 6314 3

PERSISTENCE BKN 3q06 6265 5133 80 45 20c
,; & .. . 5 - 090 .66..

COLUM;' TOTALS: 229870 46176 22768 63662 36"47
BIAES: 1. , .00 1.00 1.00

PEK:ENT CORRECT: 75.6050

CHI SCORE; 1.Sc

:ASES

F- 113
-- d

ia.
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PRESSURE (INCHES)

VERIF'ING OBSERVATION

ZtS-xc .t.. 9.t S. S 71 j. . .C-.td1' -

t!4t

. .3- S :,a5;- 2 .7- 29e - -J}
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DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 9991 9892 1396 17 0 21296
2 - 7 10520 104132 18559 650 1 133862

GEM 8 - 15 232 19017 90761 15254 113 125377
16 - 25 1 374 13673 42499 4535 61082

26 + 0 0 172 3602 9732 13506

COLUMN TOTALS; 20744 133415 124561 62022 14381 355123
BIASES: 1.03 1.00 1.01 0.98 0.94

PERCENT CORRECT: 72.4017
HEIDKE SKILL SCORE: 0.60544
CHI SCORE: 89.02 P

CASES 355123

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 9997 9853 1395 17 0 21Z6i.

2 - 7 10514 104171 18560 650 1 133896
PERSISTENCE 8 - 15 232 19017 90761 15254 113 125377

16 - 25 1 374 13673 42Z99 4535 61082
26 + 0 0 172 3602 9732 13506

COLUMN TOTALS: 20744 133415 124561 62022 14381 355123
BIASES: 1.02 1.00 1.01 0.98 0.94

PERCENT CORRECT: 72.4143
HEIDKE SKILL SCORE: 0.60560
CHI SCORE: 87.50

CASES 3 5123
N"

F-117
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WIND SPEED (KTS)

VERIFYING OBSERVATION

j-1 2-9 10-19 20- 9 30 + Ruw TOTALS.

0 - 1 3668 9264 75 0 0 13007

2 - 9 11832 261537 19027 112 0 292508

GEM 10 - 19 17 17178 30271 1256 1 48723

0-9 0 '2470 l&,- 3 885

30 + 0 0 0 0 0

COLUMN TOTALS: 15517 288011 49843 17A8 4 355123

BIASES: 0.84 1.02 0.98 0.51 0.00

PERCENT CORRECT: 83.3109
HEIDKE SKILL SCORE: 0.46356

:HI SCORE: 931.47

CASES = 2:2 -

p.

pi'

WIND SPEED (KTS) I.

VERIFYING OBSERVATION p.

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 -1 4023 11508 86 0 0 15617

- 6 11476 258181 18894 116 0 288667

PERSISTENCE 10 - 19 18 18239 29850 1046 i 49154
2O -29 0 83 1013 583 3 1682

30 + 0 0 0 3 0 3

)LUMN TOTALS: 15517 288011 49843 1748 4 6J523

BIASES: 1 i 1.00 0.99 0.96 0.75

PERCENT CORRECT: 82.4044
HEINKE SKILL SYPE: 0.44907

-HI SCORE. 14. 0>

F118 '

%
"-. I ;

j



• 
. -

, ° • . . . " , 
--

WIND DIRECTION (DEGS)

VERIFYING O8SERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 22439 6877 1884 966 794 475 2605 12658 48698

45 -89 6505 8783 3204 1087 700 392 2141 3177 25989

90 - 134 1373 2673 6457 3088 1423 654 1714 1629 19011

GEM 135 - 179 634 764 2188 7774 6931 1353 2712 1937 24293

180 - 224 828 589 1312 5751 35200 10090 4341 2434 60547

225 - 269 624 335 536 1522 8549 9438 5605 2113 28722

270 - 314 2643 2051 1560 2380 4199 4824 22443 15259 55359

315 - 359 13898 3832 1764 1964 1937 1628 12574 54907 92504

COLUMN TOTALS: 48944 25904 18905 24532 59733 28854 54137 94114 355123

BIASES: 0.99 1.00 1.01 0.99 1.01 1.00 1.02 0.98

PERCENT CORRECT: 47.1501
HEIDKE SKILL SCORE: 0.37094 ,5

CHI SCORE: 71.26

CASES 355123

WINDDIRECT!Op A DEG

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-31. 15-339 KW TOTALO ",

0 - 44 22439 6877 1884 967 798 475 2605 12662 48707

45 -89 6505 8783 3204 1090 703 392 21i1 3178 25996

30 - 134 1373 2673 6457 3088 1423 654 1714 1629 19011"

PERSISTENCE 135 - 179 634 764 2188 7187 6961 1353 1712 I937.

180 - 224 828 589 1312 5738 35170 10C90 4343 2434 6.V 504

225 - 269 635 341 538 1522 8566 9556 5646 2123 2892-1,

270 - 314 2621 2045 1358 2376 4175 4706 2235 J I5331 8 54172

315 - 359 13909 3832 1764 1964 1937 16.8 12623 55813 93176

COLUMN TOIALc: 48944 25904 18905 24532 59733 28654 54137 94114 35512"

BIASES: 1.00 1.0o 1.01 0.99 101 1.00 .2 (9

PERCENT CORRECT: 47.4084
HEIDKE SKILL SCORE: 3.37383

CHI SCORE: 18. 4,0

F-I9 11-

m 
.

- I W' | t W I- I I- I •



GLOUD HEIGHT ONE. (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1400- 3000- BEL

100 400 900 2900 6000 6001 Xi-X ROW TMTALS

0 - 1010 192 317 48 64 4.3 193 3116 !t
200 - 40 292 6428 1929 497 152 1247 573 11118

500 - 900 149 2565 5785 1745 392 911 636 1113

GEM 14000 2904 66 964 2986 18070 3-7 3571 671 30065

3000 - 6000 44 393 314 5908 43834 16697 448 67638

CLR BELOW 6001 321 1006 698 4077 17101 201854 1272 226329

X/-x 134 1084 552 357 293 1092 115 6627

COLUMN TOTALS: 1198 12757 12312 30718 65552 225555 7031 355123

BIASES: 0.97 0.81 0.99 0.98 1.03 1.00 0.94

PERCENT CORRECT: 7P.6426
HE"ID"E SKILL S0OR.: 0.61170 +

'Hi iCjRE: 319.08 -

THREAT SCORE: 0. v3.-

CLOUD HEIGHT ONE (FEET)-

VERIFYING OBSERVATION 0

0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 2900 6000 6001 X/-X ROW TOTALS

0 - 100 195 317 48 68 43 186 316 1173
200 - 400 316 6945 2509 781 218 1425 646 12840 "

500 - 900 133 2313 5597 2094 481 853 580 12051

PERSISTENCE 1000 - 2900 81 742 2629 18303 4637 3774 525 30691

3000 - 600u 18 311 186 4957 42690 It336 401 64899

CLR BELOW 6001 321 1000 701 4072 17118 20169i. 1211 226117

Xl-X 134 1129 642 443 365 1287 3352 7352

COLUMN TOTALS: 1198 12757 12312 30718 65552 225555 7031 355123

BIASES: 0.9B 1.01 0.98 1.00 0.99 1.00 1.05

:ERCEN: CORRECT: 78,5013,

"'. K RE: 06:i

F-120
I
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CLOUD HEIGHT TWO (FEET) 0

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0-100 192 82 88 82 u b66 111

200 - 400 241 505 236 126 95 658 186,

500 - 900 53 193 874 888 121 1654 3783

GEM 1000 - 2900 144 244 1059 5203 1755 5590 13995

3000 -6000 7 17 122 1687 23850 28548 54231

CLR BELOW 6001 463 788 1848 5490 17342 254212 280143

COLUMN TOTALS: 1100 1829 4227 13476 43163 291328 355123

BIASES: 1.01 1.02 0.89 1.04 1.26 0.96

PERCENT CORRECT: 60.2077
HEIDKE SKILL SCORE: 0..0498
CHI SCORE: 3334.80 t*.
THREAT SCORE: 0.20902

CASES 351?.-

CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 2900 6000 6001 ROW TOTALS

j - 100 216 132 95 108 0 666 1217

200 - 400 243 499 239 127 97 640 1845

500 - 900 43 147 930 ,141 14, 1733 136

PERSISTENCE 1000 - 2900 133 236 946 4888 1863 5461 13527 a-

1,000 - 6000 7 13 126 1598 20966 10017 -42727

CLR BELOW 6001 458 802 1891 5614 20095 262811 291671 "

COLUMN TOTALS: 1100 1829 4227 13476 43163 291328 351123

BIASES: 1.11 1.01 0.98 1.00 0.99 1.00"

PERCENT CORRECT: 8!.7491
HEIDKE SKILL SCORE: 0.4112'

CHI SCORE: 19.5.1
THREAT SQIRE: 0.22240

F-121



CLOUD HEIGHT THREE~ .FEET-).

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 0 0 0 0 0 0 0
200 - 400 0 0 0 0 0 .

500- 900 0 1 1 3 6 27
GEM 1000 - 2900 1 25 81 359 294 1368 2128

3000 - 6000 3 144 442 400 4239 12721 i7949
CLR BELOW 6001 50 478 1895 2119 11024 31942l 335003

"OLUMV TCALS: 5- 648 2419 2881 15513 J3... 3..,:

BIASES: 0.00 0.00 0.02 0.74 1.15 1.00

FERCENT CORRECT: 91.2475

HEIDKE SKILL SCORE: 0.21r18
CH SCORE: 36 4.51
THREAT SCORE: 0.00000

CASES 351:23

4.

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- ,LR BELOW

100 410 9fW: 2900 6001 600: ROW TOTALS

,-100 0 0 0 1 i 55
200 - 400 3 7 25 27 105 504 671
300 - 900 i 17 205 53 3;.6 1797 2419

FERZ.ISTENCE iO0 - 2900 4 21 148 386 371 1875 280_1
3000 - 6000 3 119 347 413 3718 10967 15567

CLR BELOW 6001 43 484 1694 2001 11022 318361 3J3605

'OLUMN TOTALS: 54 648 2419 2881 15563 333558 355123
BIASES: 1.04 1.04 1.00 0.97 1.00 1.00

PERCENT CORRECT. 90.8634
HEIDKE SKILL SC RE: C J67

JH CR).- E - 9.> -

U, UJr ,

F-122

a,%
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CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELU'-W
6001 SCT BKN QVC ROW~ TOTALS

CLR BELOW 6001 203351 212981 2152 1597 230081
SCT 19851 40728 10553 112118 8-150

GEM BKN 83 921 615 1197 2816
ovc 1653 7639 6473 24111 3'9876

COLUMN TOTALS: 224938 72269 19793 38123 355123,
BIASES: 1.0 1-4 0.14 1,05

PERCENT CORRECT: 75.6935
HEIDKE SKILL SCORE: 0.54133
CHI SCORE: 16166.06

CASES 355123

CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCI BKN OVC ROW 1TOT'ALS

ILR BELOW 6001 200585 2 12 1994 1494 2 2-5 "49
Zi 245 36359 7438 732

FERSISTENCE GKN 2076 7294 4412 5962' 1974-.
;c 1632 114 5949 2342 386

COLUMN TOTALS: 224938 72269 19793 38123 3551.:)
BIASES; i. .)o .0 1.00 10

PERCENT CvORi'ECT. 74..593i
HEIDKE 7KILL SCORE; (.53143
'HI scORE:

ASS 35512"3

F- 123

------



CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW

6001 SOT BKN OVC ROW TOTALS .

CLR BELOW 6001 266233 15013 7928 6602 295776 

3EM SCT 15033 8117 585 2607 3C84 "

BKN 3821 2423 3083 1781 11108 A

ovC 8120 2069 3002 4206 173 7

COLUMN TOTALS: 293207 27622 19098 15196 355123

BIASES: 1.01 1.12 0.58 1.14

PERCENT CORRECT: 79.3075

HEIDKE SKILL ICJRE: 0.31436
CHI S.>ORE: 4059.43

'ASE 5:

CLOUD COVER TWO

VERIFYING OBSERVATION""

CLR BEL ]:
6001 seT BKN OVC ROW TOTALS ."

11R BELOW 6001 264765 14112 7894 6739 293510 t

"V

PERS~iSTENE SCT 14304 7357 3974 1866 LI71501 .
BKN 7456 4244 4613 2749 19062

Ovc 6682 1909 21617 3842 151050 j
'A~

F-124"'

601OOTBUMNO O TOTALS 237 272 99 56 "

BIASES: i.00 1.00 1.00 0.99

F'ERCE~iT CORRECT: 7084 .

HEIVE SKILL 5CORE: 0.31596."

THI S~URE. "31 .

:ASL: 51: .

F- 124

%"



CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

V CLR BELOW 6001 315345 5626 6110 5644 332725
* GEM SCT 2570 351 442 262 3625

BKN 6054 965 1308 1119 9446
OVC 5536 475 1218 2098 9327

COLUMN TOTALS: 329505 7417 9078 9123 355123
BIASES: 1.01 0.49 1,04 1.02

PERCENT CORRECT: 89.8568
HEIDKE SKILL SCORE: 0.21426

CHI SCORE: 1989.64

.4 CASES 355123

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BIKN OVC ROW TOTALS

CLR BELOW 6001 312.874 5297 5806 5615 329592
, PERSISTENCE SCT 5451 700 780 442 7373

. BKN 5771 954 1288 1038 9051
).OVC 5409 466 1204 4'028 9101,

COLUMN TOTALS; 3219505 7417 9078 912-" 355123
BIASES: I1,D0 0 .i99 1.00 1.00

PERCENT CORRECT: 89.2339
HEIDKE SKTLL SCORE: 0.414,73
CHI SCORE: 0.39

CE : 355123

F-125
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VISIBILITY (MILE"3)

!p

VERIFYING OBSERVATION

0'i/21/2 1 I 3 3 , 5 57 7 RO WT A-'

1/2 357 225 266 197 77 53 117

1i 54 691 594 21$ 112 7

1 3 291 770 7459 4849 1135 1320 1562
174 258 7444 1)' 6686 '- .

7 - 46 74 1329 8652 13721 9033 32.855

+ 36 86 923 3330 1193 25299 688i6

COLUMN TOTALS: 1158 2104 17014 32939 33664 268244 3:l3

BIASES: l.UI 0.93 0.93 1.05 l.ie l.OO

PERCENT C-ORRECT: 81.7824

HEIKf SKILL SCORE: 0.55378

-I' H CORE: 190. It,
THREAT U2. .

3 -J

CASES 35122

VISIBILITY (MILE) '"

VERIFYING OBSERVATION

C<1/2 i2 1 1 3 '5 5'] 7+ RO TOTALS

'2 407 270 329 238 -8 75 1417
1,2. 1 263 708 665 274 1 3 i1 2167

PERSISTENCE 1 , 3 248 727 7798 5375 1275 1635 1,05E
5 174 24i 6006 15352 oj0e 3026 j31b-

5 c. 7 36 70 1292 8453 14158 9872 33881
* 30 88 924 3247 11623 3515-2 267434

:LUMN TOTALS: 1!58 2104 17614 32939 33664 268244 355123

BIASES: -22 1.03 1.01 1.01 1.01 1.00

HEIDKE SKILL SSRE: 3.55355 4'

THi.RE.Li :'=
WHEA7, % :7

.AzE. 2 512

F-126

r .4]



J"GUSTS (KTS)

VERIFYING OBSERVATION

'.

0-10 11-40 21-30 31-40 41 + ROW TOTALS L

0 - 10 305893 14553 2655 84 8 323193
11 - 20 9715 7807 2953 70 0 20545

GEM 21 - 30 2584 3014 4974 764 14 11350
31 -40 9 0 8 13 5 35

41 + 0 0 0 0 0 0

.OLUMN TOTALS: 318201 25374 10590 931 27 355123
BIASES: 1.02 0.81 1.07 0.04 0.00

PERCENT CORRECT: 89.7399 ,%
HEIDKE SKILL SCORE: 0.42824
CHI SCORE: 1941.19

CASES 355123

.-

.5'7

GUSTS KTS)I

VERIFYING OBSERVATION

0-10 11-20 21-30 31-4, 41 + ROW TOTALS

0 - 10 302659 13315 2707 89 8 318778
11 - 20 12953 9036 2931 66 0 24986

PERSISTENCE 21 - 30 2535 2956 4484 442 1 10418
31 - 40 43 67 466 323 13 914

41 + 9 0 2 Ii 5 27 "

COLUMN TOTALS: 318201 25374 10590 931 27 355112 I
BIASES: 1.01 0.98 0.98 0.96 1.00

PiRCENT CORRECT: 89.1260
HEIDKE SKILL SCORE: 0.42698

2HSCO-RE. 10.08

CASES : 355123 V

F-127
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CEILING (FEET)

VERIFYING OBSERVATION

- uO- 39'- :0- 3K0,- 4, - ..
jOG 'jQ 920 :.C 6000;: 60y.r RCW TOKALS

i v!

4%- O} ! 3.0 7- ", -:.
.. ¢: 4 0 ' 8315 2210 84: 102 9 $9J

!O6 - lc 38 08 2 .2. i3085 -. E4 L42,.
Ju3vi- 13 2266 27 9 13159

:Ln BEL) 6,1 281 719 672 3693 1252;._.v. , :.:5

-w--

BIASES 1. z.1 0.95 1.0 1.01 .99

HEILKE SKILL SCORE: 0.-3028

II T~~,HEAT SO:E:: :S

W", CASES :1,5K:-,

CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- -L, BEL0W

10l 400 900 2900 6000 6001 ROW TOTALS

- 1 14 149 463 98 40 3 _,29 12
2K - 4KO 407 5793 1998 726 78 812 980

-K - 900 I 1909 4537 166 149 1.K 642

PERSISTENCE 1000 - 2900 49 686 2232 12608 2213 3864 -1652
3000 - 6000 108 i85 2673 2f76 12712 2451

- CLR BELOW 6001 293 804 774 3900 13439 251279 270489

.:JLLN' TTALS: 99% 9783 9824 216K1 426 .z351 CU

BIASES: 1.(t 1.00 0.98 1,cO i.00 1.00-

" ERUE ORSECT.~:4 %'/4

L.t S(:LL v k E ..2062

F- 128

'p
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 203154 19287 4038 3284 229763
SCT 17028 17206 7814 9885 51933

GEM BKN 1291 2066 1951 2906 8214

GVC 3465 6778 8603 46367 65213

COLUMN TOTALS: 224938 45337 22406 62442 255123
BIASES: 1.02 1.15 0.37 1.04

PERCENT CORRECT: 75.6577
HEIDXE SKILL SCRE: 0.5'735
CHI SCORE: 10175.35

CASES 355123

TOTAL CLOUD AMOUNT

V.,

VERIFYING OBSERVATION

CLR BELOW

6001 SIT BKN OVC ROW TOTALS

CLR BELOW 6001 200585 17981 3695 3088 225349

SCT 1752 15169 5781 6646 45140

PERSISTENCE BKN 3590 6074 4954 7796 22414
OVC 3239 6093 7976 44912 62220

COLUMN TOTALS: 224938 45337 22406 62'42 355123
BIASES: 1.00 1.00 1.00 1.10

PERCENT CORRECT: 74.8023
HEIDKE SKILL SCORE. 0.53938

CHi SCORE: 2.40

CASES z 355123

F-129
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2 9 9 .3 3 2 4 . 6 7 7 19 .8 2 C _1. 9 7 , : 2 ' ,. . - . 7 7 .

2 ._ ::I 9 . ., 6 3 9 0 1 1 1 9 9 1 .2 5 C_ Is:-"

£9.67@ - 29.2[ : 29 15921 "6 - 22

:,.52 • }02 0 0 183 ! 7S1_

IASES : ; ') . 2 .9 1 .0 1 .0 0 1 .8( l 1 .;1 1.0 c; , < : .

PRESSURE (INCHE:S) -

VERIFYING OBSERVATION

29.236- 29.531- 29.67b- 29.826- 29. 74- 3,12:- 3. 3. 56.

Ln.i: 29 530 29 677 29.825 29. 3. -5 -

2 .._2.5, 0 C: ,, '}

:2 .4 3 3 487 
,

>. - 2 v. t.,/7 . 390 11199 1552 6 2 . 27 - ,

- .. . 29 1592 34719 5236 1576

-. 5352 76859 SK ,

S - 1, 0 0 0 6128 81548 5335

o.. Su.2 u 2 6'... 03 0 5,572 68 .t07 . 7",:

0 0 29 3290" 3

: - 0 0 u 0 183 1782

.L f.2.: 2± - t 12278 . 3 8 229 9294 . p690c 36162 2222 : .

E±A 2E : 1.5 ..u .99 1.00 .0I 1.00 0.'
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DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION
L.1

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 10221 9214 1752 44 0 21231
2 - 7 10169 103739 19284 915 3 134110

GEM 8 - 15 278 20138 88630 16229 167 125442
16 - 25 2 514 14522 40881 4885 60804

26 + 0 0 260 3822 9314 1339b

COLUMN TOTALS: 20670 133605 124448 61891 14369 354983
BIASES: 1.03 1.00 1.01 0.98 0.93

PERCENT CORRECT: 71.2105
HEIDKE SKILL SCORE: 0.58816
CHI SCORE: 10.05l

CASES 354983

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 t ROW TOTALS

0 - 1 10221 9189 1751 44 0 21205
2 - 7 10169 103764 19285 915 3 134136

PERSISTENCE 8 - 15 278 20138 88630 16229 167 125442
16 - 25 2 514 14522 40881 4885 60804

26 (0 0 260 3822 9314 13396

COLUMN TOTALS: 20670 133605 124448 61891 14369 354983
BIASES: 1.03 1.00 1.01 0.98 0.93

PERCENT CORRECT: 71.2175
HEIDKE SKILL SCORE: 0.58825

CHI SCORE: 108.88

JSES
CASES :35498F

F-133
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WIND SPEED (KTS-)

VERIFYING OBSERVATION

0-1 Z-9 10-19 20-2 30 ROW OTALS

-1 3515 8671 69 0 0 12255 
-9 12U 41 -61594 19664 125 0 293Zj""--

.EM 10 - 19 23 17565 29666 1299 2 4855
'0 -2 0 30 368 3.7 77

30 + 0 0 0 0 C

COLUMN TOTALS: 15579 287860 49769 1771 4 35498-

BIASES: 0.79 1.02 0.98 0.42 0.00 %

PERCENT CORRECT: 83.1375

HEIDKE SKILL SCORE: 0.45430
CHI SCORE: 4-42.36

CASES. : 1?93"

K.

WIND SPEED KTS)_

VERIFYING OBSERVATION %

0-1 2-9 Iq-19 20-29 30 + ROW TOTALS

0 -1 3899 11702 85 0 0 15686

- 9 11655 257365 19484 128 0 28863.

PERSISTENCE 10 - 19 25 18705 29191 1066 0 48987

20 - 29 0 88 1009 573 167"

30 + 0 0 0 4 0 "

COLUMN TOTALS: 15579 287860 49769 1771 4 354983 .

BIASES: 1.61 1.00 0.98 0.95 1.00

PER2EJT CORREC: 81.9836'S.
HEICKE SKILL SIORE: 0.435&.

5%1
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WIND DIRECT ION (DEGS) O

VERIFYING OBSERVATION 4.
P

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW T"TAL S

0 - 44 21936 6902 1905 1017 796 501 2743 12809 48609
45 -89 6563 8364 3254 1194 822 367 2125 3261 25950

90 - 134 1478 2663 6117 3089 1468 689 1802 1639 18945
GEM 135 - 179 655 807 2242 7433 6932 1388 2749 2049 24255

180 -224 917 584 1377 5804 34616 10233 4482 2601 60614
225 - 269 646 391 524 1512 8581 9091 5709 2261 28715
270 -314 2763 2209 1559 2503 4539 4899 21618 15411 55501
315 - 359 13964 3929 1850 1980 1959 1736 12901 54075 92394

COLUMN TOTALS: 48922 25849 18828 24532 59713 28904 54129 94106 354983
BIASES: 0.99 1.00 1.01 0.99 1.02 0.99 1.03 0.98

PERCENT CORRECT: 45.9881
HEIDKE SKILL SCORE: 0.35708

CHI SCORE: 8'.00-

CASES z 35483

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-3i4 315-359 ROW TOTALS

0 - 44. 21936 6902 1905 1017 796 503 2746 12814 48619
45 - 89 6563 8364 3254 1194 824 370 2125 3262 25956

90 - 134 1478 2663 6117 3089 1468 689 1802 1639 18945

PERSISTENCE 135 - 179 655 807 2244 7510 6972 1389 2749 2049 24375

180 - 224 917 584 1375 5727 34576 10231 4482 2601 60493
225 - 269 653 396 533 1513 8616 9233 5746 2291 26983 %
270 - 314 L741 2202 1550 2502 4502 4753 21506 14460 54216

315 - 359 13979 3929 1850 1980 1959 1736 12973 54996 93396

COLUMN TOTALS: 48922 25849 13828 24532 59713 28904 54129 94106 354983
BIASES: 0.99 1.00 1.01 0,99 1,01 1.00 1.00 0.99

PERCENT CORRECT: 46.2646
HE"DKE SKiLL SCOPE: 0.36020
CHI SCORE: 1 .9

"5

'.*CASES 354983

F-135
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CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

,3- 'u- 500- 1000- 3000- CLR BELOW

1 4 0 900 2900 6000 6001 X,;-X ROW TOTALS

2300 - -t 250 5978 20:9 4 16 1152 593 1 i6'

500 - 90C 183 2817 5500 1889 -06 72 67.

:OCJ - 2'O0 79 1010 302 174;4 3904 3830 671

3u00 - bOo 5: J .35 327 5;35 .166 15518 5,5

CLR BELOW 6001 339 1031 794 4389 19172 202253 :303 2928
X,-X ,j3 1139 624 405 ,55 1289 98

COLUMN TCTALS: 1194 1276 12350 306,73 657!7 25 .5225 7;56 3 5 4 9

BIASE.: 3.99 0.83 1. ul 0.8 0.98 1.02 .98

PEICENT CORRECT: 77.7657
HEIDKE SKILL ScE . t.59321

:hI SCRE; 46.52
THREAT CR . 3

'A'ES

CLOUD HEIGHT ONE (FEET)

",%

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 40U 900 2900 6000 6001 X/-X ROW TOTALS

S- 30 mO 348 44 71 36 SO 320 1185
.4

200 - 4O0 280 6631 2637 661 228 1500 684 12821

500 - 900 171 2407 5257 2201 504 889 612 12041

PERSISTENCE 1000 - 2900 90 820 2739 17673 4781 4063 538 30704i, 1703 ,.3 64915 .
3000 - b00 23 346 208 5130 4 7 17030 43 1

CLR BELOW 6001 337 1010 766 4279 18034 200195 1294 225915

X. -X 133 1206 699 458 409 1342 3153 7402'

.:OLUMN TOTALS: 1194 17.768 12350 30673 65717 225225 7056 354983

BIASES: 0.99 1.00 0.97 1.00 0.99 1.00 1.05

lu:
'iEE Sr'ILJ 3..'CRE ;590>7,

F-136
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CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 144 63 74 70 0 718 1069
200 - 400 249 448 244 115 102 677 1835
500 - 900 45 197 817 936 126 1634 3755

GEM 1000 - 2900 154 249 1101 4937 1821 5955 14217
3000 - 6000 19 22 135 1785 24511 31486 57958

CLR BELOW 6001 481 843 1845 5661 16735 250584 276149

COLUMN TOTALS: 1092 1822 4216 13504 3295 29105 4 5983
BIASES: 0.98 1.01 0.89 1.05 1.34 0.95

PERCENT CORRECT: 79.2830
HEIDKE SKILL SCORE: 0.39171
CHI SCORE: 5817.94

THREAT SCORE: 0.18396

CASES 354983

N'

C.LOUD HEIGHT TWO _(_FEET

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 157 123 98 97 0 731 1206
200 400 253 452 244 118 102 684 1853
500 - 900 42 141 875 1173 138 1754 4123

PERSISTENCE 1000 - 2900 142 240 986 4579 1915 5643 13505
3000 - 6000 19 23 134 1607 20340 20646 42169

CLR BELOW 6001 479 843 1879 5930 20800 261596 291527

COLUMN TOTALS: 1092 1822 4216 13504 43295 2'91054 35,.983
BIASES: 1.10 1.02 0.98 1.00 0.99 1.01

FERCENT CQ RRECT. 81.1304
HEIDKE SKILL ICORE: 0.39197'
CHI 21 6RE: 64
THREAT 6CORE: 0.19747

CASiS z 354983

F-137
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CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- ,LR BELC
100 400 900 2900 6000 6001 ROW T.TALS

- 1o O a0 0 0 :] 0 "0I

200 - 400 0 0 0 0 0 0
500- 900 0 0 2 1 0 35 38

GEM 1000 - 2900 0 17 61 243 252 1171 144
3000 - 6000 2 180 421 424 3961 13277 182b5

CLR BELOW 6001 51 453 1943 2189 11398 318902 334936

COLUMN T'-AL.S; 53 650 2427 2857 15611 333385 354;&s*

BIASES: 0.00 0.00 0.02 0.61 1.17 1.00

PERCENT CORRECT: 91.0207
HEIDKE SKILL SCORE: 0.19523
CHI SCORE: 3948.60

THREAT SCORE: 0.00003

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 010 900 1800 6000 6001 ROW TOTALS

0 -100 0 0 1 3 2 4/ 53
200-400 1 12 35 29 89 505 670
500 - 900 7 19 186 55 360 1803 .430

FERSISTENCE 1000 - 2900 5 28 152 295 383 1941 2804
3800 - 6000 5 106 338 400 3310 11385 i55 4

CLR BELOW 6001 36 485 1715 2075 11467 317704 333482
S

:,LUMN TOTALS: 53 650 2427 2857 15611 333385 35-983 7
BIASES: 1.00 1.03 1.00 0.98 1.00 1.00

PERCENT C RRECT: 90.569i
HEiDiE SKILL SCCORE: 0. '

TFmFEAT S,Ri: , ,

F-138
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CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 202138 24128 2388 1841 230495
SCT 20534 39590 10442 11680 82246

GEM BKN 90 902 708 1069 2769
OVC 1853 7820 6261 23539 39473

COLUMN TOTALS: 224615 72440 19799 38129 354983
BIASES: 1.03 1.14 0.14 1.04

PERCENT CORRECT: 74.9261
HEIDKE SKILL SCORE: 0.52645

CHI SCORE: 16176.97

CASES 354983

CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 199067 22128 2237 1729 225161
SOT 21360 35566 7405 7633 71964

PERSISTENCE BKN 2250 7345 4265 5951 19811
OvC 1928 7401 5892 22816 38047

COLUMN TOTALS: 224615 72440 19799 38129 354983':
BIASES: 1.00 0.99 1.00 1.00

PERCENT CORRECT: 73.7258
HEIDKE SKILL SCORE: 0.51583
CHI SCORE: 4.64

CASES= 35498i

F-139

% V V

i . .. . . . .... am



-. .. - --..... 4 . . -,, -:. ,b ' - *.- ' . ),' .) .. "- ."-

(LOUD COVER TWO

VERIFYING OBSERVATION

CLR BELCW

6001 SCT BKN OVC R TATALS

CLR BELOW 6001 26565 153-46 8129 6688 294728
38T l 7 S 759 21508 7

BKN 401. 2392 2692 1764 12862

-" 2VC 8585 2t7; 3168 4053 17885

CVLUMN TOTALS: 292918 27723 19078 15264 154983

BIASES: 1.01 1.14 0.57 1.17

PER.'ENT CORRECT: 78.655;

SII

Ch E: RE K 562 --

.'ASES 5 a

CLOUD COVER TWO

~VERIFYING OBSERVATION

CLR BELCQ
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 263562 14657 8247 6908 293374

FERSISTENCE SCT 14673 7004 3812 1959 27448

BKN 7796 4215 4332 2731 19074

OVC 6887 1847 2687 3666 15087

COLUMN TOTALS: 292918 27723 19078 15264 354983

BIASES: ,.00 0.99 1.00 0.99

EPFKENT CJPRECT: 78 4725

V g S L CORE. 2.29945

F-140
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CLOUD COVER THREE

VERIFYING OBSERVATION ,u

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 314640 5722 6392 5962 332716
GEM SCT 2503 361 360 215 3439

BKN 6453 804 1282 998 9537
OVC 5724 544 1080 1943 9291

COLUMN TOTALS: 329320 7431 9114 9118 354983 S

BIASES: 1.01 0.46 1.05 1.02

PERCENT CORRECT: 89.6454
HEIDKE SKILL SCORE: 3.19683
CHI SCORE: 2202.47

CASES 354983

p.

CLOUD COVER THREE "

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 312121 5336 6088 5923 329468 S

?ERSISTENCE SCT 5508 756 705 368 7337
SXN 6071 793 1258 954 976
8VC :), 546 1063 :873 9102

COLUMN TOTALS: 329320 7431 91N 9i18 25: 983
BIASES: i. O .99 1.00 1.00

FERCENT CORRECT: 89,0206
IEiDVE 3KILL S CRE: 0.199 "
CHI SCORE. 1.44

CASES '54983

F-141
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VISIBILITY (MILES)

VERIFYING3 OBSERVATION Ile

.1 ," 2] 1 /,2-, 1 ' 5 5 . - + R '' T ,2, ._

0 1 ., 331 213 258 226 94 ,.9

1,, 1 2,1 671 578 7i 92 1. 19.3

GEM 1 3 307 744 7153 4776 1200 1620 15800

- 5 216 320 6589 15111 667 5933 13-97

5 7 56 82 1412 8752 12973 9196 3L47i

+ 3 99 1078 3780 1 5712 , '10 33 '6 -

2SLUMN TOTALS: 1163 2129 17068 32886 33749 267988 354983

BIASES: 1.03 0.91 0.93 1.06 0.96 1.0, ,

PERCENT CORRECT: 80.9247
HE7DKE SKILL SCORE: 0.53307

,Hi .CSE: 279.43

iHREAT 50258: 5.28778

CASES 354983

'U,

VISIBILITY (MILE

VERIFYING OBSERVATION

0 1/2 112 1 3 3 5 7 7 ROW TTALz

0 1/2 367 257 324 258 114 98 1418

1/2 1 233 686 656 321 122 166 218-

PERSISTENCE 1 3 274 701 7530 5244 1387 1939 17075

.3 ' ~ 200 304 6083 14696 C 5607 33163

5 7 57 90 1412 8635 13607 10241 34042

7 + 30 91 1063 3732 12246 2,4Q937 267599

CuLUMX TOTALS: 1163 2129 17068 32886 33749 267988 354983 _

BIASES: 1.22 1.03 1.30 1.01 1.01 1. 00-

PERCENT WORRECT: "). 7991

iEIDKE SKILL SCORE: 0.53377

'HI S.ORE 65.I1
1HREAT ,PE. j. 3

F- 142

'7q

.4i



GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 305350 14866 2831 98 8 323153,
It - 20 9959 7516 2889 73 0 20437

GEM 21 -30 2782 2951 4857 762 13 11365
31 - 40 8 0 0 16 428

414 0 0 0 0 0 0

COLUMN TOTALS: 318099 25333 10577 949 25 354983
BIASES: 1.02 0.81 1.07 0.03 0.00

PERCENT CORRECT: 89.5082
HEIDKE SKILL SCORE: 0.41449
CHI SCORE: 2004.06

CASES 354983

GUSTS (I(TS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-0 4 t ROW TOTALS

0 - 10 302060 13667 2941 112 8 31878H
11 - 20 13251 8708 2803 65 0 24827

PERSISTENCE 21 - 30 2725 2895 4336 471 1 10428

31 - 40 55 63 497 296 i 91

41 4 8 0 0 1 4

COLUMI TOTALO: 18 099 .333.3 10577 9.9 25 95.913

BIASE.; 1.00 0.98 0,99 0.96 1.00

FERICENT CRRE,:T: 88.88z2
HEIDKE SKILL SCORE: 0.41120

hIscORE: 14.9/1

JASES : 3549E3
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NG-AIS N3 VERY SHORT RANGE STATISTICE. FORECASTING OF AUTONATED 2,'3
WEATHER OBSERVATION.. (U) NATIONAL NEATHER SERVICE
SILVE SPING NO TECHNIQUES DEVELOPM.. R 0 MILLER
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CEILING .(FEET)

VERIFYING OBSERVATION

j- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 172 414 9 .9 8 334 939

200 - 400 453 6059 2335 919 108 1145 11019
530 - 900 81 1788 4091 1580 173 1352 9065

1EM 1000 -2900 50 673 2409 12733 508 4368 22741

300 - 6000 103 1.2 2373 27033 13807 40

CLR BELOW 6001 229 736 760 3912 12968 249024 267629

COLUMN TOTALS: 987 9773 9829 21566 42798 270030 354983

BIASES: 1.08 1.13 0.92 1.05 1.02 0.99

PERCENT CORRECT: 84.2609
HEIDKE SKILL SCORE: 0.61261
CHI SC&RE: 320.66
THREAT SCORE: 0.45067

CASES 354983

CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 QO0 2900 6000 6001 ROW TOTALS

0 -100 117 462 103 38 7 342 1069
200 -400 402 5509 2077 815 77 935 9815
500 - 900 123 2067 4240 1678 182 1373 9663

PERSISTENCE 1000 -2900 50 716 2359 12127 2291 4111 21654

3000 - 6000 0 143 200 2827 26110 13233 42513-

CLR BELOW 6001 295 876 850 4081 14131 250036 270269

COLUMN TOTALS: 987 9773 9829 21566 42798 270030 354983
BIASES: 1.08 1.00 0.98 1.00 0.99 1.00 '.

PERCENT CORRECT: A3.9668
HEIDKE SKILL SCORE: 0.60085
CHI SCORE: 12.27
THREAT SCORE. 'J.42827 |

'

CASES z 354983

F-144
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 201137 19340 4398 3730 228605
SCT 18213 16984 7694 10352 53243

GEM BKN 1346 1943 1871 2822 7982
OVC 3919 7148 8479 45607 65153

COLUMN TOTALS: 224615 45415 22442 62511 354983
BIASES: 1.02 1.17 0.36 1.04

PERCENT CORRECT: 74.8202
HEIDKE SKILL SCORE: 0.53335
CHI SCORE: 10848.80

CASES 354983

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 ScT BKN OVC ROW TOTAL.

CLR BELOW 6001 199067 18395 4141 3558 ,,._161
SCT 17999 14575 5650 6884 451U8

PERSISTENCE BKN 3845 6029 4745 7859 12478
OVC 3704 6416 7906 44210 %

'I

COLUMN TOTALS: 224615 45415 22442 62511 3983
BIASES: 1.00 0.99 1.00 1.00

PERCENT CORRECT: 73.9745 ."
HEIDKE 3KILL SCORE: 0.52467
CHI SCORE: 4.67

2ASES = 35iA3

F-145 u,
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t-E~M V . PER ISTENCE 100 MTINLJTE FEC J (C2'I' t-.)1

PRESSURE (INCHEO3

VERIFYING OBSERVATION
C- 29.236- 29.531- 29.678- 29.826- 19.974- 30.121- . ...

2 35 29.530 49.677 29.823 29.973 30.12' 3fYC8 ,w m

-.235 u 30 0 c 0 3 C

- 36- 2.330 -3 3274 538 0 0 0 3

Z4.53i - 1.7 J, 433 10984 1692 1 l
2 -75-'.825 23 1732 34330 b647 U 0 U -

-- C 5818 75456 6378 u

.- 3.12C -. 0 6733 80116 5814 .

- L. 26 8 v 0 " 6121 67549 "

.. .. . 3 0 u0 " I 316 32494

3 .0 S C 20 170

MN TOTALS: 29 3766 13254 41540 87851 92615 76529 36026 2025 3-,)w

BIASES: 1.33 1.02 0.99 1.00 1.00 1.0 1.01 1.00 3.96

i'EN7 U..E2T: 36.431.J

.-.0DE SKILL S,RE. 3.82976_

*PRESSURE (INCHES )

VERIFYING OBSERVATION

O- 29.236- 29.531- 29.678- 29.826- 29.974- 30.121- 30.-69- 30.56, -

9.235 29.530 29.677 29.625 29.-73 30.120 30.266 33.563 83- i

.] 30 0 0 j 0 0 u 3 -.',

327 538 0 : C .

1 9 77 L 433 10984 1692 15 J u 7 1l1-

_ 29 1732 34030 5647 4 0 0 1C

.0 0 5818 75456 6378 0 0 C 67652

. 3 0 0 0 6733 80116 5814 ; . 92tK

8 3 68 7 0 0 0 6121 67549 3332 77002
_.~c -- . :. . 106 -4"49,,:4,  5 -

.4- U 3 0 3 C 202 1750i%5

., TJALC. s .3766 13254 ' 540 87851 9261C 76529 3-.C28 202 -. ,

LIA1. 1. 1.32 0.99 1.00 1.0 1.0C 1.01 1.30 ..h

F-146
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DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 9604 9265 2177 79 0 21125
2 -7 10593 101820 19978 1217 4 133612

GEM 8 - 15 357 21206 86099 17214 228 125104
16 - 25 4 755 15317 39156 5248 60480

26 + 0 3 345 4049 8919 13316

COLUMN TOTALS: 20558 133049 123916 61715 14399 353637
BIASES: 1.03 1.00 1.01 0.98 0.92

PERCENT CORRECT: 69.4492
HEIDKE SKILL SCORE: 0.56296
CHI SCORE: 135.58

CASES = 353627

DEW POINT DEPRESSION (DEGREESFAHRENHEI-T)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 9604 9263 2177 79 0 21122
2 - 7 10593 101820 19978 1217 4 133612

PERSISTENCE 8 - 15 357 21206 86099 17214 228 125106
16 - 25 755 15317 39156 5248 60480

6 0 3 345 4049 891 9 31

ULUMN TOTALS: 20558 133634 123916 61715 14399 353637-
BIASES: 1.0, 1.00 1.01 0.98 0.92

PERCENT CORRECT. 09.449.

HiDF:E SKILL SCCRE: 0.5629t
CHI SCORE: 135.51

CASES = 5361.7

"k.
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WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 -1 3404 8650 86 2 0 12142

2 - 9 12073 260564 20343 133 0 293113

GEM 10 - 19 16 17432 28846 1298 0 47592

20 - 29 0 31 414 341 4 790

3+. 0 0 0 0 0 0 0.

COLUM4 TOTALS: 15493 286677 49689 1774 4 353637

BIASES: 0.78 1.02 0.96 0.45 0.00

PERCENT CORRECT: 82.8972

HEIDKE SKILL SCORE: 0.44410

CHI SCORE: 1507.58

CASES 45,n37

WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 - 1 3793 11721 120 2 0 15636

2 - 9 11679 255716 19991 135 0 287541

PiRSISTEhCE 10 - 19 21 19155 28533 1114 0 48823

20 - 29 0 85 1045 519 4 1653

30 + 0 0 0 4 0 14

COLUMN TOTALS: 15493 286677 49689 1774 4 353637

BIASES: I Cl 1.00 0.98 0.93 1.00
.1

PERCENT CoRRECT: 81.5981

HEIDKE SKILL SCORE: 0.42413
CHIO3CRE: 27.15

CASEZ . ,7

F-IS0



WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 '70-31 315-359 R W TZT

0 - 44 21380 6824 2071 1100 859 528 283! 3
45 - 89 6535 8020 3257 1225 830 407 2214 -3,0 ....

90 - 134 1529 2747 5819 3093 1550 638 1951 ib-48 i&. ,
GEM 135 - 179 716 806 2346 7031 6880 1371 2857 286 J093

180 - 224 983 609 1344 5917 34024 10165 46-C ,
225 - 269 740 372 598 1355 8529 8678 5596 2326 2.1ke
270 - 314 2911 2287 1493 2659 4813 5069 2".934f I 8 :5,.8

315 - 359 13974 4081 1843 2002 2080 1868 12887 53331 92C66

COLUMN TOTALS: 48768 25746 18771 24382 59565 28724 53890 9371 33637
BIASES: 0.99 1.00 1.01 0.99 1.02 0.98 I.L3 J.9b

PERCENT CORRECT: 45.0.72
HEIDKE SKILL SCORE: 0.34548

CHI SCORE: 124. 74

CASES: 353637

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 0-13& 135-179 18 0- 22 4 -2-~ 731 -5 0 7AL

- 4 21380 68-4 2371 1100 859 32 2832 7-
5 69 6535 8.20 31: .22

- 134 1529 2747 5819 3033 1550 638 51 i -

ERSISENCE 135 - 179 716 806 2246 71:30 630 1372 235
180 - 22 982 Cq 134 E7 R 324-4 :.C14 463

,.5 - --. 75 3d 606 135o hc3 :5i :r -:

.OLUMN TuTALS: 48768 25746 18771 2438- 5965 -T. 4  i.3"9,

BIASES: 0.39 1.00 1.l 1.30 1 11 1.30 .7 .

FERHEN; C2FRE, T. E .3 20
aE 1 ' LL SC RE: .3 i49 .
IE2E Z KIL RE 2E .
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CLOUD H.EIGHTONE .(FEET)

VERIFYING OBSERVATIDN

U- 20UL- 500- !JOL- 21AJ- L Ew

1I buu -- ~ C ~ 0 ~ u X R TALS

C.- 0 0 130 J71 *8 1 25 207 207 1i5

20 - 4;0 24 '585. 2112 171 191 642

500 - 178 3011 5309 L187 460 1018 770 :2 33

GEM10 - 2900 93 1000 2974 16828 4001 417 604
'000- 66uj 44 466 374 6017 40701 4007l 507 613C:

CLR BELOW 60:1,1 326 1039 869 4580 19884 200678 1491 228867

A-X 141 1258 615 4 23 J22 1060 ,2- 6526

COLUMN TOTALS: 1186 12730 12301 30595 65565 24242 70:18 352637
BIASES: 0.98 0.82 1.05 0.96 0.98 1.02 0.93

FERCENT CORRECT: 76.8978

qEID E SKILL SCORE: 0.57691

CHI SCORE: 6 6.78
THREAT SCORE: ).3317

2ASES J

CLOUD HEIGHT ONE _LFJEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 19u 6000 6001 X.-X RON TOTALS

- L 130 374 48 7, 15 229 307 Iio4

200 - 400 305 6297 2667 943 242 1596 722 7.'

500 - 00 168 2466 4958 2273 528 924 646 11963

FERSISTENCE 1000 - 2900 102 903 2857 17138 4845 4270 553 668

3000 - 6Ouo 19 366 236 5235 40tb8 tL625 452 64b1

CLR BELOW 6001 321 1011 850 4441 18808 198269 1378 225078

X/-X 141 1313 685 494 49 134; 2960 ?391

COLUMN TOTALS: 1186 12730 12301 30595 65565 2214242 7018 353637

61ASES: 0.98 1.0 0.97 1.10 0.99 1.00 1.05

PEP"ENT CjFEC: 6

HE:.zKE SKILL &SORE:' 7 '
:2HI 3&.;RE: .i

THREAT ;.VRE
.A- E- -',

-F 152



CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 93 63 60 74 2 770 1062
200 - 400 254 395 255 129 102 721 1856
500 - 900 43 200 801 845 123 1638 3650

GEM 1000 - 2900 151 246 1163 4780 1961 6255 14556
3000 - 6000 23 39 148 1831 23675 31974 57690

CLR BELOW 6001 521 875 1761 5819 17352 248495 274823

COLUMN TOTALS: 1085 1818 4188 13478 43215 289853 353637
BIASES: 0.98 1.02 0.87 1.08 1.33 0.95 4

PERCENT CORRECT: 78.6793
HEIDKE SKILL SCORE: 0.37544
CHI SCORE: 5784.43
THREAT SCORE: 0.16049

CASES = 353637

CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION k
0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 2900 6000 6001 ROW TOTALS

0 -100 102 115 92 94 6 793 1202
200 - 400 256 394 256 130 102 725 1863
500 - 900 43 145 879 1119 154 1800 4140

PERSISTENCE 1000 -2900 142 238 1002 4341 1936 5831 13490
3000 -6000 24 39 148 1632 19507 21183 42533

CLE BELOW 6001 518 887 1811 6162 21510 259521 290409

COLUMN TOTALS: i085 1818 4188 13478 43215 289853 353637
BIASES: 1.11 1.02 0.99 1.00 0.98 1.00

FERCENT 'RRECT: 80.5197
HEIDKE dKILL SCORE: 0.37275
H1 S CORE: 26.12

THREAT SCORE: 0.16 97

-i$ 33637,j
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CLOUD HEIGHT THREE (FEkT)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 -100 0 0 0 0 0 0 0
200 - 400 0 0 0 0 0 0 0
500 -900 1 0 6 1 0 50 58

GEM 1000 -2900 0 22 62 188 236 1241 174;o
3000 -6000 1 166 409 372 3629 13546 18123

CLR BELOW 6001 53 466 1942 2288 11766 317192 333707

COLUMN TOTALS: 55 654 219 2849 15631 332029 353637
BIASES: 0.00 0.00 0.02 0.61 1.16 1.01

PERCENT CORRECT: 90.7753
HEIDKE SKILL SCORE: 0.17422
HI SCORE: 3843.87
THREAT SCORE: 0.00000

CASES 353637

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 0 0 1 4 1 47 53
200 - 400 0 9 15 33 94 517 668
500 - 900 4 14 187 51 369 1792 2417

PERSISTENCE 1000 - 2900 13 47 192 284 361 1901 2798
3000 - 6000 3 86 341 371 3029 11650 15480

CLR BELOW 6001 35 498 1683 2106 11777 316122 332221

COLUMN TOTALS: 55 654 2419 2849 15631 332029 353637
BIASES: 0.96 1.02 1.00 0.98 0.99 1.00

FieCENT CORRECT: 90.3839
HEIDKE SKILL SCORE: 0.17040 FK

CHI SCORE: 2.86
THREAT SCORE: 0.00633

CASES 353637

F-15
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CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 199012 23959 2465 2041 227477
SCT 22287 38964 10154 11516 82921

GEM BKN 116 1085 694 1408 33(3
OVC 2188 8272 6406 23070 39936

COLUMN TOTALS: 223603 72280 19719 38035 353637 S
BIASES: 1.02 1.15 0.17 1.05

PERCENT CORRECT: 74.0137
HEIDKE SKILL SCORE: 0.51216
CHI SCORE: 15394.95

CASES = 353637

CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 Scr BKN OVC ROW TOTALS

CLE BELOW 6001 197123 22810 2426 1966 224325 9
SCT 21820 34423 7412 7932 71587

PERSISTENCE BKN 2480 7361 4009 5940 19790
OVC 2180 7686 5872 22197 37935

COLUMN TOTALS: 223603 72280 19719 38035 35637
BIASES: 1.00 0.99 1.00 1.00

PERCENT CORRECT: 72.8860
HEIDKE SKILL SCORE: 0.50055
"HI SCQRE: 9.49

CA3ES 353637

F-15 5
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CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 263348 16044 8419 6780 294591
OEm SCT 14760 7437 4747 2574 29518

BKN 4601 2195 2673 1850 11319
OVC 8974 2060 3176 3999 18209

CQLUMN TOTALS: 291683 27736 19015 15203 353637
BIASES: 1.01 1.06 0.60 1.20

PERCENT CORRECT. 78.4581
HEIDKE SKILL SCORE: 0,28770

CHI SCORE: 3852.67

CASES 35363?

L

CLOUD COVER TWO

VERIFYING OBSERVATION
a%

CLR BELOW
6001 SCT BKI OVC ROW TOTALS

CLR BELOW 6001 261488 15214 8526 7045 292273
PERSISTENCE SCT 14955 6697 3707 L926 27285

BKN 8212 4030 4115 2691 19048
OVC 7028 1795 2667 3541 15031

COLUMN TOTALS: 291683 27736 19015 15203 353637

BIASES: 1.00 0.98 1.00 0.99

PERCENT CORRECT: 78 0012
HEIDKE SKILL SCORE: 0.28468

CHI SCORE: 11.53

ASES : 35363i

''
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CLOUD COVER THREE

VERIFYING OBSERVATDN

CLR BELOW
6001 SCj BKN OVC ROW TOTALS

CLR BELOW 6001 313974 5873 6661 6192 332700
GEM SCT 1509 237 205 116 2067

BKN 6071 661 1139 834 8705
OVC 6437 675 1093 1960 10165

COLUMN TOTALS: 327991 7446 9098 9102 353637
BIAS S: 1.01 0.28 0.96 1.12

PERCENT CORRECT: 89.7276
HEIDKE SKILL SCORE: 0.18431
CHI SCORE: 4094.53

CASES 353637

CLOUD COVER TilREE

VERIFYING OBSERVATIO13

CLR BELOW ,
6001 scT, 30 OV4C ROW TO)TALS

CLR BELOW 6001 310459 S388 34 6048 328219
PERSISTENCE SeT 5614 ,= n 336 7320 "

BKN 6132 -143 1 933 9013 ".
OVC 5786 56 J 1785 9085 "

COLUMN TOTALS. 327991 -"4,t , 910Z 353637
BIASES: 1.00 ¢.8 , 1. i0

PERCENT CORRECT: 88.8490
HEINKE SKILL ,ORE: 0.18861
CHI SCORE: 3. :.

ASES = 353637

F-I 5.
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VISIEBILITY _JM!ILEf1

VERIFYING OBSERVATION

0I/212:1 ( 3 3 ( 5 c % 7 7*Rj TOTALS

0 1, 2 295 210 327 258 119 113 1322

i ] i 201 629 514 273 75 141 33

EM 1 (3 271 707 6909 4746 1331 192- 15887
3' 5 259 367 6524 14655 6598 653 34936
5 7 74 93 1509 8524 12163 9228 31591

7 + 37 116 1205 4325 13297 249088 268068

COLUMN TOTALS: 1137 2122 16988 32781 33583 267026 353637

BIASES: 1.16 0.86 0.94 1.07 0.94 1.00

PERCENT CORRECT: 80.2345
HEIDKE SKILL SCORE: 0.51529
CHI SCORE: 404.71

THREAT SCORE: 3.-',6285

CASES 35363/

I
S.,

VISIBILITY (MILE_ J

VERIFYING OBSERVATION

0 1/2 1/2'1 ( : 3 5 5 7 7 + ROW TOTALS

0 1/2 318 ,8 347 270 134 118 1415

1/2 1 1 219 665 620 365 128 194 2191

PERSISTENCE 1 3 237 688 7215 5196 1478 2213 17027

3 5 250 322 6079 14070 6198 6135 3305

5 (7 80 108 1555 8674 12879 10571 23867
7 + 33 ill 1172 4206 12766 247795 266083

COLUMN TOTALS: 1137 2122 16988 32781 33583 267026 353637
BIASES: 1.24 1.03 1.00 1.01 1.01 1.00

PERCENT CORRECT: 80.0092
HEIDKE SKILL SCORE: 0.51448

CHI SCORE: 78.31

THREAT SCORE: 0.26 11

4%".

F-158

,%



GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 * ROW TOTALS

0 - 10 303680 15019 3070 76 12 321857
11 - 20 10282 7261 2817 91 0 20451

GEM 21 - 30 2849 3037 4631 767 15 11299
31 -40 8 0 0 22 0 30

41+ 0 0 0 0 0 0

COLUMN TOTALS: 316819 25317 10518 956 27 353637
BIASES: 1.02 0.81 1.07 0.03 0.00

PERCENT CORRECT: 89.2424
HEIDIKE SKILL SCORE: 0.40079
CHI SCORE: 1997.31

CASES 353637

GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 300353 13927 3137 96 12 31'b25
11 - 20 13609 8351 2741 68 0 24769

PERSISTENCE 21 - 30 2775 2989 4145 509 7 10425
31 - 40 74 50 495 264 8 891

41 8 0 0 19 0 7

COLUMN TTALS: 316819 25317 10518 956 27 353637
BIASES. 1.00 0.98 0.99 0.93 1.0(:

PERCENT CORRECT: 88.54u8
HEiDKE St :LL SCORE: 0.3959
CHI SCORE. 18.oe

CASES = 353t37
F.

4'.
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CEILING (FEET)

VERIFYING OBSERVATION

3- 200- 500- 1000- 3000- CLR BELQW
100 400 900 2900 6000 6001 ROKW TOTALS

0 - 100 121 419 70 51 10 292 963

200- 400 459 568: 2261 950 111 1248 1071C

500 - 900 107 1990 3918 1595 193 1404 9207
1Em 1000 - 2900 47 718 2538 12373 2751 4693 2312(l
3000 - 6000 0 117 142 2403 260#7 14006 42715

CLE BELOW 6001 253 809 868 4126 13570 247296 266922

COLUMN TOTALS: 987 9734 9797 21496 4682 268939 35367

BIASES: 0.98 1.10 0.94 1.08 1.00 0.99

FERCENT CORRECT: 83.5422

HEID'E SKILL SCORE: 0.594'
2H SCORE: 271.51

THREAT SCORE: 0.42510

'A-:, E 3536.

CEILING._ FE).

VERIFYING OBSERVATION

0- 200- 300- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

6 - 100 98 467 114 38 13 335 1065
20C - 400 418 5246 2064 913 96 1050 9787

500 -900 133 2161 4013 166 186 1480 9639

1ERSISTENCE 1000 - 2900 46 720 2473 11675 2328 43 5 21597

3000 - 6000 0 172 202 2969 25417 13587 42347

CLE BELOW 6001 292 968 931 4237 14642 248132 26920:

COLUMN TOTALS: 987 9734 9797 71498 4682 268939 353637

BIASES: 1.08 1.01 0.98 1.00 0.99 1.00

FERCENT CuRRECT. 82.3004
HEIDKE SVILL SCO'E: 0.58396
*Hi SC'RE 1, 2 %

THREAT -IJE 459i,

F-160
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W V WVWM! 5WXNLW u m r - , , . V U w .

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 199455 19744 4754 4193 228146
SCT 18533 16483 7687 11014 53717

GEM BEN 1127 1621 1396 2113 6257
OYC 4488 7488 8521 45020 65517

COLUI TOTALS: 223603 45336 22358 62340 353637
BIASES: 1.02 1.18 0.28 1.05

PERCENT CORRECT: 74.1874
HEIDKE SKILL SCORE: 0.52095
CHI SCORE: 13398.61

CASES = 353637

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 197123 18697 4508 3997 224325
SCT 18273 14039 5553 7012 44877

PERSISTENCE BKN 4097 5925 4531 7831 22384
OVC 4110 6675 7766 43500 62051

OuLUMN TOTALS: 23603 45336 22358 62340 353637
BIASES: 1.00 0.99 1.00 1.00

PERCENT CORRECT: 73.2935
HEIDKE SKILL SCORE: 0.5124)
CHI SCORE: 8.3r.

CASES z 35363;

F-161
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b c4Ii! vs - ER=I[TEN ZE I10 M IlNUT'E PRCJ hTC.Jr I

PRESSURE (INCHES)

VERIFYING OBSERVATION

e- 29.236- 29.531- 29.678- 29.826- .974- 30. 121- >'.269- h,'.i

29.35 29.530 29.677 29.825 29.973 30.1,0 30.-68 3C. 56 R TAL

- .235 31 0 0 0 0 0 0 0
29. 3c - 29,533 3 3272 606 0 0 0 e 0 3
L53! 496t 10956 1654

'.bi - 29.85 34 194.3 34019 6169 0 Q 0 C
81 t 29.973 0 0 6345 75612 7047 G c

. 0 0 7476 802,7 6421 0 0-- _

2.121 - 31 266 0 0 0 0 6743 67809 3662 0 8 1-
.69 - 31.563 0 0 0 0 0 3447 32692 307

32:564., 0 0 0 0 0 0 223 1762

2Qt2v KT0[.: 33 3825 13505 42249 89281 94067 77677 36577 20t9 :

BIASES: 1.02 0.99 1.00 1.00 1.00 1.01 1.00 0.96

FPE2ENI 2RFkECT: 85.2814
2 9 %

HEIDKE SKILL &2'8E: ,2.81i3,

322RiJE: :2.29 ,

PRESSURE INCHES)_

VERIFYING OBSERVATION

0- 29.236- 29.531- 29.678- 29.826- 29.974- 30.12:- 30.269- 30.5t4 +

2i.23E 29.530 29.67, 29.625 "3.973 30.120 30.268 30.563 ROW TOTAL-

-317 0 0 0 0 0 31
.- 29.530 31 3272 606 0 0 390.

j.51-1 -9.677 2 488 10956 1885 24 0 0 0 1 133"7
n.6 - 5 2 34 1943 34019 6169 0 0 0 0 42165

?E&SISTENCE 29.626 - 2'6.973 0 0 0 6345 75b12 7047 0 u 0 8900'.

- v 0 0 0 7476 80277 6421 0 0 9417,

0 0 0 0 0 6743 67909 3662 0 p8 2 1 .

69 0 0 0 0 347 32692 307 3644.

C,56 • ¢ 2 0 0 0 0 - ~ b 95?

~J3N 8TA2 : 3625 13505 L22L9 89281 9406 776-7 365" .. . j,

BiASES. . 1.02 0.99 1.00 1.00 1.- 15 1.0 .

F- 162
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VERIFYING OBSERVATION

0-! 2-7 8-15 16-25 26 + ROW TOTAL.,S

II

0 - 1 8752 9947 2622 147 0 21468
2 - 7 11643 101393 21102 1618 8 135764

GEM 8 - 15 475 22637 85345 18349 323 127129
16 - 25 7 1047 16380 38337 5656 61427

26 0 2 481 4295 8714 13492 I

COLUMN TOTALS: 20877 135026 125930 62746 14701 359280

BIASES: 1.03 1.01 1.01 0.98 0.92

PERCENT CORRECT: 67.5075
HEIDKE SKILL SCORE: 0.53522
CHI SCORE: 159.33

CASES 359280

5 -

DEW POINT DEPRESSION (DEGREES FAHRENHEIT) .

VERIFYING OBSERVATION ,

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 8752 9907 2621 147 0 21427

2 - 7 1164.3 101431 21103 1618 8 135803

PERSISTENCE 8 - 15 475 22639 85345 18349 323 127131

16 - 25 7 1047 16380 38337 5656 61427

264 0 2 481 4295 8714 13492

COLUMN TOTALS: 20877 135026 125930 62746 14701 359280

BIASES: 1.03 1.01 1.01 0.98 0.92
.-w,

PERCENT CORRECT: 67.5181
HEIDKE SKILL SCORE: 0.53535
CHI SCORE 157.57

CASES 339280

F-165
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'p p

WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + FOW TALS

0 - 1 3262 8777 142 1 0 12182

2 - 9 12491 264721 21564 140 0 298916

GEM 10 - 19 24 17607 28354 1298 2 47285

20- 29 0 48 486 361 2 897

30 + 0 0 0 0 0

COLUMN TOTALS: 15777 291153 50546 1800 4 359280

BIASES: 0.77 1.03 0.94 0.50 0.00

PERCENT CORRECT: 82.5813

HEIDKE SKILL SCORE: 0.43031
CHI SCORE: 1693.54

CASES 359280

WIND SPEED (KTS)

VERIFYING OBSERVATION S
.5,

0-1 2-9 10-19 20-29 30 + ROW TuTALS
.5

0 - 1 3663 12047 172 1 0 15 83

2 - 9 12081 258871 20899 144 0 291995

PERSISTENCE 10 - 19 33 20141 28417 1133 2 49726- .

20- 29 0 94 1058 518 2 1672
30 + 0 0 0 4 0 4

COLUMN TOTALS: 15777 291153 50546 1800 ' 359280
BIASES: 1 01 1.00 0.98 0.93 1.00

PERCENT CORRECT" 81.1259

HEIDKE SKILL SCORE: 0.41009

CHI SCORE: 25.55 i

CASES : 139280

.5-''
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WIND DIRECTION (DEGS)

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 -44 21323 6920 2191 1128 940 594 3153 12811 49060
45 -89 6570 7992 3270 1295 809 458 2329 3443 26166

90 - 134 1590 2725 5785 3133 1626 654 2019 1742 19274
GEM 135 - 179 769 852 2254 6677 6836 1436 3003 2274 24101

180 - 224 1081 631 1424 6322 34155 10385 4921 2946 61865
225 -269 770 414 667 1393 8690 8352 5568 2566 28420
270 - 314 3252 2330 1610 2717 5137 5295 20614 15950 56905
315 - 359 14170 4293 1931 2125 2184 2066 12992 53728 93489 1

COLUMN TOTALS: 49525 26157 19132 24790 60377 29240 54599 95460 359280
BIASES: 0.99 1.00 1.01 0.97 1.02 0.97 1.04 0.98

PERCENT CORRECT: 44.1511
HEIDKE SKILL SCORE: 0.33498
CHI SCORE: 222.33

CASES 359280

WIND DIRECTION (DEGS)
I

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS l

0 - 44 21335 6920 2191 1128 945 596 3153 12827 49095
45 - 89 6572 7992 3270 1297 816 459 2329 3445 26180

90 - 134 1590 2725 5794 3133 1627 654 2019 1743 19285
PERSISTENCE 135 - 179 769 855 2264 7105 6949 1442 300C 27; 266"

180 - 22 1081 628 1414 5894 34032 10378 4920 2945 61292_
225 - 69 785 31 673 1416 8892 8732 5653 2670 29252
270 - 314 3207 2313 1595 2692 4932 4913 20420 14925 54997
315 - 359 14186 4293 1931 2125 2184 2066 13101 54631 9517

COLUMN TTALS: 49525 26157 19132 24790 60377 29240 54599 95460 "15200 ..
BIASES: 0.99 1.00 1.01 0.99 1.02 1.00 1.01 0.99

PERCENT CORRECT: 44.5449

HEI KE SKILL SCORE. 0.33967
3HI SCORE: 31.73

2ASE2 5:

F-167
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CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- cLR BELCW

100 400 900 2900 6000 6001 Xi-X ROW MTALS

] - 100 107 367 7'6 67 27 194 304 11,

200 - 400 266 5321 2066 593 160 1020 675 I0101

500 - 900 210 3224 5248 2271 498 1112 877 13440

GEM 1000 - 2900 106 1062 3076 16646 4207 4236 625 29958 -4

3000 - 6000 34 487 410 6216 40459 16768 536 64910
CLR BELOW 6001 337 1125 1022 4867 21003 203180 1527 233061

X,'-X 154 1332 614 459 342 1206 2561 6668

COLUMN TOTALS: 1214 12918 12512 31119 66696 227716 7105 359280

BIASES: 0.94 0.78 1.07 0.96 0.97 1.02 0.34

PERCENT CORRECT: 76.1306
HEIDKE SKILL SCORE: 0.56235

CHI SCORE: 930.87
THREAT SCORE: 0.31381

CASES .. .9'80

CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELV W

100 400 900 2900 6000 6001 X/-X ROW TOTALS

0 - 100 107 371 76 71 27 196 304 1152

200 - 400 317 6152 2708 1073 293 1669 773 12985

500 - 900 173 2576 4807 2338 550 998 702 12144

PERSISTENCE 1000 - 2900 120 975 2983 16956 5054 4523 606 31217

3000 - 6000 9 388 271 5473 40427 18596 473 65637

CLR BELOW 6001 328 1053 992 4677 19867 200276 1431 228624
X/-X 160 1403 675 531 478 1458 2816 7521

COLUMN TOTALS: 1214 12918 12512 31119 66696 227716 7105 359280

BIASES: 0.95 1.01 0.97 1.00 0.98 1.00 1.06

PERCENT CORRECT: 75.5792
HEIDKE SKILL SCORE: 0. S78 7
CHI SCORE: 59.44

THREAT SuRE: 6.A2581

* E = 359280

F-168
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CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 71 48 47 71 2 813 1052

200 - 400 240 373 277 165 98 725 1878

500 - 900 41 195 757 694 73 1700 3460
GEM 1000 - 2900 145 283 1258 4879 2009 6562 15136

3000 - 6000 24 41 175 1955 23349 33183 58727
CLR BELOW 6001 580 919 1775 5932 18365 251456 279027

COLUMN TOTALS: 1101 1859 4289 13696 43896 294439 359280
BIASES: 0.96 1.01 0.81 1.11 1.34 0.95

PERCENT CORRECT: 78.1800
HEIDKE SKILL SCORE: 0.36162
CHI SCORE: 6131.63
THREAT SCORE: 0.14192

CASES 359280

CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 78 11 86 95 12 848 1230
200 -400 242 373 278 168 99 733 1893
500 - 900 40 139 905 1116 164 1848 4212

PERSISTENCE 1000 - 2900 138 251 1009 4272 1999 6029 13698
3000 -6000 25 40 178 1758 19099 22098 43198

CLR BELOW 6001 578 945 1833 6287 22523 262883 295049

COLUMN TOTALS: 1101 1859 4Z89 13696 43896 29r30
BIASES: 1.i2 1.02 0.98 1.00 0,98 1.00

PERCENT CORRECT: 80.0518
HEIDKE SKILL SCORE: 0.35789
CHI SQiRE: 29.48
THREAT SCORE: 0.15230

CASES 359280

F-169
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CLOUD HEIGHT THREE Q(C 4f

VERIFYING OBSERVATION

v- 200- 500- 1000- 3000- CLR BELCw
100 4,00 2900 6000 6001 ROW T.TALS

- 00 0 00
200 -400 0 0 0 0 0 0
500 - 900 0 0 3 1 1 16 15

t GE 1000 - 2900 0 12 44 102 163 839 1160
S 3000 - 6000 1 188 422 375 3553 13941 8480

CLR BELOW 6001 54 466 197. 2422 12150 322559 329625

COLUMN TOTALS: 55 666 2443 2900 15867 337349 359280
BIASES: 0.00 0.00 0.01 0.40 i.16 1.01

PERCENT CORRECT: 90.7974
HEIDKE SKILL SCORE: 0.1642-
CHI SCORE: 4623.76

THREAT SCORE: 0. (- 06';

CASES 35-8'8C

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200-- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

0 - 100 0 1 1 2 5 49 58
200-400 0 17 12 30 84 525 668
500 - 900 3 23 18 2 42 325 1873 2448

PERSISTENCE 1000 - 2900 16 43 159 270 380 1956 2824
3000 - 6000 5 93 371 363 2863 12021 15716

CLR BELOW 6001 31 489 1718 2193 12210 320925 337566

COLUMN TOTALS: 55 666 2443 2900 15867 337349 359280
BIASES: 1.05 1.00 1.00 0.97 0.99 1.00

4 %-

PERCENT CORRECT: 90.2519
HEIDKE SKILL SCORE: 0,15779
08H1 SCORE: 3.73.

THREAT SCORE. CI It

597
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CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT om OVC ROW TOTALS

CLR BELOW 6001 201848 25360 2700 2385 232293
SCT 22862 39079 10607 12875 85423

GEM BKN 149 989 783 1210 3131
OVC 2182 8026 6011 22214 38433

COLUMN TOTALS: 227041 73454 20101 38684 359280
BIASES: 1.02 1.16 0.16 0.99

PERCENT CORRECT: 73.4591
HEIDKE SKILL SCORE: 0.49999
CHI SCORE: 16400.11

CASES 359280

E'.

CLOUD COVER ONE

VERIFYING OBSERVATION

CLR BELOW
6001 SCi? 8K OVC ROW TOTALS

CLR BELOW 6001 199098 23932 2586 2249 227865

SCT 22758 33968 7717 8295 72738

PERSISTENCE BKN 2746 708 3922 5995 20073
OVC 2,o37 8146 5876 22145 38604

COLUMN TOTALS: 227041 73454 20101 38684 35928,5

BIASES: 1.00 0.99 1.00 1.00

PERCENT CORRECT: 72.1256
HEIDKE SKILL SCORE: 0.48678
CHI SCORE: 10.17

CASES 359280

F-171
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CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW

6001 ST BKN OVC ROW TOTALS

CLR BELOW 6001 265942 16438 8747 7011 298138

GEM SCT 16033 7405 4943 1657 31038

BKN 4399 2115 2340 1716 10570

OVC 9926 2209 3316 4083 19534

COLUMN TOTALS: 296300 28167 19346 15467 359280

BIASES: 1.01 1.10 0.55 1.26

PERCENT CORRECT: 77.8696
HEIDKE SKILL SCORE: 0.27428
CHI SCORE: 5354.53
CASES =  ?

CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 264912 15881 8839 7330 296962
PERSISTENCE SCT 15542 6584 3687 1895 27708

BKN 8599 3866 4139 2717 19321

OVC 7247 1836 2681 3525 15289

COLUMN TOTALS: 296300 28167 19346 15467 359280

BIASES: 1.00 0.98 1.00 0.99

PERCENT CORRECT: 7/.6998

HEIDKE SKILL SCORE: 0.27495
CHI SCORE: 11.04

F- 172



CLOUD COVER THREE 6

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROM TOTALS

CLR BELOW 6001 319401 6148 7095 6371 339015
GEN SCT 1710 174 274 182 2340

BKN 4470 496 653 526 6145 ,
OVC 7648 745 1228 2159 11780 -

COLUMN TOTALS: 333229 7563 9250 9238 359280
BIASES: 1.02 0.31 0.66 1.28

PERCENT CORRECT: 89.7314 1

HEIDKE SKILL SCORE: 0.16788 'I,
CHI SCORE: 5449.21

CASES = 359280

I.%

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW P.

6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 315151 5522 6608 6197 333478
PERSISTENCE SCT 5683 789 644 344 7460

BK 6439 731 1044 918 9132
OVC 5956 521 954 1779 9210

COLUMN TOTALS: 333229 7563 9250 9238 359280
BIASES: 1.00 0.99 0.99 1.00

'm

PERCENT CORRECT: 88.7227
HEIDKE SKILL SCORE: 0.17904,
CHI SCORE: 3.18

CASES 359280

F-173
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VISIBIL ITY _(I LESJ

VERIFYING OBSERVATION

0 1,i2 1/2 ( 1 1 ( 3 3 5 5 7 7 ROW :vTAL,

0 1i2 275 182 306 275 175 126 1339
1/2 ( 1 186 592 565 280 92 159 1874.

GEM I 2 255 697 6760 4740 1383 Z238 1607:"
3 5 289 412 6694 14683 6770 7529 3t,7

5 7 99 122 1570 8534 11579 9480 31384
7. 38 122 1387 4765 14197 251724 22-2233

COLUMN DTALS; 1142 2112, 17282 33277 34196 271256 359280
BIASES: 1.17 0.88 0.93 1.09 0.92 1.06

PERCENT CORRECT: 79.4959

HEIUKE SKILL SCORE: 0,49749 S

CHI SCORE: 672.20 U

THREAT SCORE: C.23537

CASES = 35926.

VISIBILITY (M LES) S

VERIFYING OBSERVATION

0 ( 1/21d ( 1 3 5 5 7 7 + ROW TOTALS .

0 112 290 195 329 291 187 135 1427

1/2 1 194 643 643 375 146 240 2241
PERSISTENCE 1 (3 261 671 7095 5182 1526 2538 17273

3 5 259 361 6183 13839 6224 6806 33672"

5 7 103 137 1688 8909 12'.04 11120 34,361

7 1 5 120 13-'. 4681 13709 250417 270306

COLUMN TOTALS: 4 Z127 17282 33277 34196 271256 359280
BIASES: 2c 1.05 1.00 1.01 1.00 1.00

PERCENT CORRECT: 79.2385

HEIDKE SKILL SCORE: 0.49587
CHI SCORE: 86.05

THREAT SCORE: 0.2354

CASES 359280
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GUSTS (KTS)

VERIFYI1G OBSERVATION

0-10 11-20 21-30 31-40 4,1 + HOW TOTALS .;

0 - 10 307985 15431 3150 99 9 326674 /

11 - 20 10908 7108 3088 104 0 21208

GEM 21 - 30 2931 3163 4428 735 19 11276
31 - 40 25 9 61 27 0 122 .5.

41 + 0 0 0 0 0 0 .,

COLUMN TOTALS: 321849 25711 10727 965 28 359280
BIASES: 1.01 0.82 1.05 0.13 0.00 m.m

PERCENT CORRECT: 88.9412
HEIDKE SKILL SCORE: 0.38671
CII SCORE: 1653.51

CASES 359280

GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 304720 14426 3281 134 9 322570
11 - 20 14175 8089 286t 71 0 25196

PERSISTENCE 21 - 30 2880 3134 4076 487 6 10583

31 - 40 65 6 503 261 13 904
41 + 9 0 6 12 0 27

.COLUMN TOTALS: 3 21d'9 Z5711 1072.7 ?55 28 350

BIASES: !,0fI 0. 98 0.99 C.94 0.96

PERCENT CORRECT: 88.2727
HEIDKE SKILL SCORE: 0.38215
CHI SCORE: 17.76

b

CASES 359280
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CEI1LING- -(PEET-)

VERIFYING OBSERVATION

0- 200- 50- 1000- 3000- CZR BELOW
100 400 gil 290, 600, 6001 ROW 70TALZ

- 100 79 3'. 7 61 336 1l-

200 - 400 470 5616 .359 1074 121 1424 11064

500 - 900 114 2111 3785 126 207 199 9352,

OEM i000 - 2900 42 764 2b62 12111 2833 4970 23382 0

3000 - 6000 0 117 16,4 2580 26275 15548 46a4

CLR BELoW 6001 287 942 940 4396 13976 249347 269888

'OLUMN TOTALS: 102 9894 9984 21848 4342, 273124 3 9280

BIASES: 0.91 1.12 0.94 1.07 1.03 0.99

PERCENT CORRECT: 82.7246

HEIDKE SKILL SCORE: 0.57697
CI 5%:ORE: 3b9.18
THREAT SCORE 39784

ASES 28

CEILING (FEETI

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELW r

100 400 9f0 2900 6000 6001 ROW TOTALS

0 - 100 89 465 138 51 15 311 lofD9
200 - 400 427 5108 2124 974 116 1208 9957
so' - 900 151 2288 3853 1725 186 1594 9797

PERSISTENCE 1000 2900 43 767 2619 11516 2423 4583 21951
3000 - 6000 1 200 208 3159 25284 14187 4,039

CLR BELOW 6001 291 1066 1042 4423 15404 251241 273467

OOLUMN TOTALS: loz 9894 9984 21848 43428 273124 359280

BIASES: 1.07 1.01 0.98 1.00 0.99 1.00

PERCENT CORFECT: 92.6907

HEIDKE SKILL SJRE. 0.56904
Hl 6RE: 12.'8

THREAT SCORE: "38456

ASE.3 . 3592F0
F-176
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT an ovC ROW TOTALS

CLR BELOW 6001 202242 20860 5353 4787 '33242
SCT 18800 16084 7844 11699 54427

GEM BKN 1130 1311 1105 1819 5365 "1
OVC 4869 7828 8465 45084 66246 .1

COLUMN TOTALS: 227041 46083 22767 63389 359280
BIASES: 1.03 1.18 0.24 1.05

PERCENT CORRECT: 73.6236
HEIDKE SKILL SCORE: 0.50868
CHI SCORE: 15110.19

CASES 359280 *i!"

"- a

.'%

TOTAL CLOUD AMOUNT S

VERIFYING OBSERVATION

CLR BELOW
6001 SCT B" OVC ROW TOTALS

CLR BELOW 6001 199098 19360 4926 4481 227865
SCT 18905 13878 5618 7201 450'02

PERSISTENCE BKN 4515 5794 4433 7968 22710
OVC 4i3- 7051 7790 43739 63103 a--'

COLUMN TOTALS: 227041 46083 22767 63389 159--80
BIASES: 1.00 0.99 1.00 1.00

r *
%

PERCENT CORRECT: 72.6865
HEIDKE SKILL SCORE: 0.50152
CHI SCORE: 9.44 "..

'ASES 359280
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G3EM- VS . P'ERSISTENCE 120 M4INUJTE fROJ c'3~IJ)

PRESSURE (INCHESJ

VERIFYING 0BSERVATIf

29.23t- 29._31- ',q Z } -e1i- 6 .17-4

32925 29.530 29.677 29 -1 4 2 ,,.. ,. J W >TL.

.-3532 0 
2- 5 32 3323 683

1- 29. 77 0 539 11150 2I 5 1, :3c-

K- 53 2164 34 65. '

9 9 18 82

46 8188
2.>1 - 30.26e 0 & , 0 '514 -;ec ,
A , 2 - :,0 . D8 3 - )a: -' .5.-: : -

2ULUMN T2TALS: 22 2947 3997 43742 9239 97228 K26 '-. .5

BIA2ES: 1.0 .02 0.99 1.00 1. i..

1 L' S:: JJ E .2..H~EKE 2K102 2CRE. 0.68

PRESSURE (INCHES)

VERIFYING OBSERVATION

0- 29.236- 29.531- 29.678- 19.826- 29.974- 50.121- 2.2o9- .

.19.235 29.530 29.677 29.825 29.97 30.120 30.268 305b3 ROW TuTA22

v , 32 0 0 J 2
. 36 - 9.530 32 3323 683 0 0 c 2 ''

. 2.531 - 9 7 539 11150 2100 35 0 -, 1382'

29 - 5 53 2164 34652 (770 0 0,

-ER20TENOE . 0 0 6990 77-'3 7826 0 0

30.12. 0 0 0 8346 81888 716J 0 97396

3c.. -. ,2 0 0 0 0 7514 69361 Q52 J 609?7
0 C 0 0 0 3793 3487 348 2762

0 0 0 0 0 6 251 1791 -

-?Mhi TbTAL: 32 3917 13997 43742 92369 97228 80318 37790 2129 715t
KA E0: 1 K 1.02 0.99 1.0( i'00 1.00 1.01 A,0 95

PEJEN: ?6ECT :-_:(

HKE. - Elr,

F-i1 78
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DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

0 - 1 7942 10896 3121 236 0 22195
2 - 7 13028 102884 22567 2077 19 140575

GN8 - 15 545 24487 862,37 19720 428 131417
lb - 25 14 1388 17577 38216 6184 63379

26. 0 8 665 4650 8673 13996 5

COLUMN TOTALS: 21529 139663 130167 64899 15304 371562
BIASES: 1.03 1.01 1.01 0.98 0.91

PERCENT CORRECT: 65.6558 8
HEIDKE SKILL SCORE: 0.50872
CHII SCORE: 185.95

CASES 371562

DEW POINT DEPRESSION (DEGREES FAHRENHEIT)

VERIFYING OBSERVATION

0-1 2-7 8-15 16-25 26 + ROW TOTALS

%'

0 - 1 7946 10889 3117 236 0 22188
2 - 7 13019 102849 22503 2077 19 140467

PERSISTENCE 8 - 15 550 24529 86305 19720 428 131532
16 - 25 14 1388 17577 38216 6184 63379

26 + 0 8 665 4650 8673 13996

COLUMN TOTALS: 21529 139663 130167 64899 15304 371562
BIASES: 1.03 1.01 1.01 0.98 0.91

PERCENT CORRECT: 65.6658
HEIDKE SKILL SCORE; 0.50887
CHI SCORE: 186.51

CASES 371562

F-181
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WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-4.9 30 + RCM TOTALS

0 - 1 3236 8856 163 1 0 12256

, - 9 13040 273984 23153 152 0 310329

GEM 10 - 19 22 18186 28563 1363 3 48137

20 - 29 0 47 440 352 1 940

30 + 0 0 0 0 0

COLUM TOTALS: 16298 301073 52319 1868 " 371562

BIASES: 0.75 1.03 0.92 0.45 0.00

PERCENT CORRECT: 82.3914

!HEIDKE SKILL SCORE: 0.41990

CHI SCORE: 2191.01

CASES 3':562

WIND SPEED (KTS)

VERIFYING OBSERVATION

0-1 2-9 10-19 20-29 30 + ROW TOTALS

0 - 1 3712 12483 215 1 0 16411

2 - 9 12557 267060 22277 153 0 302047 •

PERSISTENCE 10 -19 29 21424 28750 1170 3 51376

20 -29 0 106 1076 541 1 1724

30 + 0 0 1 3 0 4

COLUMN TOTALS: 16298 301073 52319 1868 4 371562

BIASES: 1.01 1.00 0.98 0.92 1.00

PERCENT CORRECT: 20.7572
HEIDKE SKILL SORE: 0.39843

CHI SCORE- 32.03

CASEi : 71562 S
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WIND DIRECTION (DEGS) a,

VERIFYING OBSERVATION

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 21426 7142 2207 1260 1038 660 3428 13455 50616
45 - 89 6727 8090 3393 1393 893 529 2434 3571 27030

90 - 134 1716 2819 5881 3204 1693 669 2070 1863 19915
GEM 135 - 179 889 889 2246 6725 7187 1483 3133 2328 24880

180 - 224 1162 698 1547 6470 34928 10802 5197 3223 64027
225 - 269 842 411 717 1522 8855 8349 5777 2781 29254 .

270 - 314 3582 2519 1716 2841 5574 5624 20736 16989 59581 .%%
315 - 359 14822 4485 2118 2158 2253 2154 13640 54629 96259

COLUMN TOTALS: 51166 27053 19825 25573 62421 30270 56415 98839 371562
BIASES: 0.99 1.00 1.00 0.97 1.03 0.97 1.06 0.97

PERCENT CORRECT: 43.2671
HEIDKE SKILL SCORE: 0.32449
CHI SCORE: 345.56

CASES 371562

WIND DIRECTION (DEGS)

VERIFYING OBSERVATION 3

0-44 45-89 90-134 135-179 180-224 225-269 270-314 315-359 ROW TOTALS

0 - 44 21469 7142 2207 1260 1045 660 3433 13476 50692
45 - 89 6731 8090 3393 1396 903 529 2434 3576 27052

90 - 134 1716 2819 5890 3204 1694 669 2070 1864 19926
PERSISTENCE 135 - 179 889 897 2251 7165 7320 1489 3133 2328 25472

180 - 224 1162 690 1542 6033 34804 10842 5199 3227 63499
225 - 269 850 429 729 1538 9190 8763 5868 2918 30285
270 - 314 3510 2501 1695 2819 5212 5164 20490 15478 56869
315 - 359 14839 4485 2118 2158 2253 2154 13788 55972 97767

COLUMN TOTALS: 51166 27053 19825 25573 62421 30270 56415 98639 371562
BIASES: 0.99 1.00 1.01 1,00 1,02 1.00 1.01 0.99

FERCENT CORRECT: 43.7728
HEIDKE SKILL SCORE: 0.33043
CHI SCORE. 39.21

'A-ES = 371562

F-183

........... . .. .. . .. . .. . .. .



CLOUD HEIGHT ONE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 2900 6000 6001 X!-X kfW TOTALS

0 - 103 10; 374 1I 3 31 203 305 116t

200 - 400 299 5560 2416 806 205 1137 750 11173

500 - 900 203 3092 4855 2187 468 1107 961 12873

OEM I000 - 2900 119 1144 3326 16841 4487 4498 608 31023

3000 - 6000 30 .94 429 6620 40130 16449 593 64745

CLR BELOW 6001 358 1197 1172 5132 23292 210328 1456 242937

r.!-X 144 1499 666 565 491 1605 2655 5

COLUMN TOTALS: 1262 13360 12965 32214 69104 235327 7330 371562

BIASES: 0.94 0,84 0.99 0.96 0.9" 1.03 .04

PERCENT CORRECT: 75.4862

HEIDKE SKILL SCORE: 0.54901
CH SCORE: 940.19
THREAr SCORE: 0.3,,,8

CASES 371562 ;

'k

CLOUD HEIGHT ONE (FEET)-

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW

100 400 900 2900 6000 6001 X/-X ROW TOTALS ,
,

r - 100 109 374 1?1 63 31 203 305 1186

200 - 400 329 6104 2833 1187 373 1743 820 13389

500 - 900 191 2792 4728 2466 547 1094 792 12610

FERSITENCE 1000 - 2900 138 1049 3159 17084 5383 4805 670 32288
30130 - 6000 6 410 280 5868 40973 19854 527 67918 "-

CLR BELOW 6001 344 1117 1153 4974 21280 206051 1442 236361

X/-X 145 1514 711 572 517 1577 2774 7810

COLUMN TOTALS: 1262 13360 12965 32214 69104 235327 7330 371562

bIASES: 0.94 1.00 0.97 1.00 0.98 1.00 1.07

PH~; CORRFCT: 7 4.7:

HEZDvE SKILL SCORE; 0'543

•HI FE 7(.86

THRE RE C.31 1)

F-184
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CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

C - 100 59 31 50 57 11 826 1034

200 - 400 214 363 340 203 102 734 1956

500 - 900 39 271 884 863 139 2307 4503

GEM 1000 - 2900 145 291 1316 4935 2009 6749 15445

3000 - 6000 22 50 1% 2051 23524 34850 60693

CLR BELOW 6001 654 923 1646 6077 19685 258946 287931

COLUMN TOTALS: 1133 1929 4432 14186 45470 304412 371562

BIASES; 0.91 1.01 1.02 1.09 1.33 0.95

PFRCENT CORRECT: 77.7020
h *E SKILL SCORE: 0.35061

'ORE: 6110.73
."Pthi SCORE: 0.12386

,S' : 371562

CLOUD HEIGHT TWO (FEET)

VERIFYING OBSERVATION

0 0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

1' - 100 70 107 87 85 15 907 1271

200 - 400 214 363 340 203 103 736 1959

500 - 900 35 168 821 1134 180 2012 4350

PERSISTENCE 1000 - 2900 149 274 1098 4318 2057 6291 14187

3000 - 6000 22 50 189 1876 19139 23406 44682

. CLR BELOW 6001 643 967 1897 6570 23976 271060 305113

COLUMN TOTALS: 1133 1929 4432 14186 45470 304412 371562
BIASES: 1-12 1.02 0.98 1.00 0.98 1.00

PERCENT CORRECT: 79.6021

HEIDKE SKILL SCORE: 0.34388
CHI SCORE: 34.06
THREAT SCORE: 0.13615

CASES 371562

F-185

Ui

5',

*5*._ 5..-;-x:;-';,. ) "" " , s ,
"
-. ,."""./ ":-' , 71 .



CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 5000- CLR BEL5W
100 400 900 2900 6000 6001 ROW TCTAL S

20- 100 0 0 0 0 0 0

500-900 0 0 1 0 1

GEM 1000 - 2900 1 12 38 91 111 573 826

3000 - 6000 0 151 405 262 3277 13778 17873

CLR BELOW 6001 58 519 2100 2672 13041 334469 352859

COLUNN TOTALS: 59 682 2545 302 16429 348821 371562

BIASES: O.Co 0.00 0.00 0.27 1.09 1.01

PERCENT CORRECT: 90.924 0
HEIDKE SKILL SCORE: 0.I-430
CHI S ORE: 5051.14

THREAT SCORE: 0.00000

CASES 371562

CLOUD HEIGHT THREE (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- :LR BELOW

100 400 900 2900 6000 6001 ROW TOALS

0 - 100 0 0 1 5 0 53 59

200 - 400 0 9 20 28 94 554 705

500 - 900 7 19 166 59 285 1992 2528

PERiISTENCE 1000 - 2900 9 36 153 276 452 2018 2944

3000 - 6000 15 115 394 360 2876 12412 16172

CLR bELOW 6001 28 503 1811 2298 12722 331792 349154

0LUMN TOTALS: 59 682 2545 3026 16429 348821 371562

BIASES: 1.00 1.03 0.99 0.97 0.98 1.00

PERCENT CORRECT: 90 lqlO

HEIDKE SKILL SCORE: C. '288

CHI SCORE. 7.41

TREAT SCORE: 0,006u2

F 1AS6 - 37i6

F-186i
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CLOUD COVER ONE

VERIFYING OBSERVATIONr

CLR BELOW
6001 SCT BKN 0VC ROW TOTALS "

CLR BELOW 6001 207969 27145 3049 2688 240851
SCT 24125 39413 10712 13228 87478

GEM BEN 53 420 287 590 1350
OVC 2457 9118 6750 23558 '.1883

COLUMN TOTALS: 234604 76096 20798 40064 371562

BIASES: 1.03 1.15 0.06 1,05

PERCENT CORRECT: 72.9964
HEIDKE SKILL SCORE: 0.49064 %

CHI SCORE: 20137.01

CASES 371562

.

CLOUD COVER ONE I

VERIFYING OBSERVATION

CLR BELOW
6001 SOT BKN OVC ROW TOTALS

CLR BELOW 6001 204837 25350 2884 2519 235590
SCT 24003 34590 7905 8752 75250

PERSISTENCE BKN 3049 7480 3878 6365 20772
OVc 2715 8k76 6131 22428 39950

COLUMN TOTALS: 234604 76096 20798 40064 371562
BIASES: 1.00 0.99 1.00 1.00

PERCENT CORRECT: 71.5178

HiIVKE SKILL SCORE: 0.47591
CHI SCORE: 13.91

CASES 371562

F-187
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CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 274409 17533 9145 7300 308387
"EM SCT 17528 7642 5445 3157 33772

BKN 3443 1622 1937 1439 8441

OVC 10941 2426 3458 4137 20962 

COLUMN TOTALS: 306321 29223 19985 16033 371562

BIASES: 1.01 1.16 0.42 1.31

PERCENT CORRECT: 77.5443
EWIKE SKILL SCORE: 0.26363

CHI SCORE: 890E.57

CASES 371561 %

JI

CLOUD COVER TWO

VERIFYING OBSERVATION

CLR BELOW

6001 SCT 6KN OVC ROW TOTALS

CLR BELOW 6001 273212 16872 9353 7655 307092

PERSI3TENCE SCT 16421 6430 3805 19#4 28600 '

BKN 8972 3964 4151 2936 20023

OVC 7716 1957 2676 3498 15847

COLUMN TOTALS: 306321 29223 19985 16033 371562.
BIASES: 1.00 0.98 1.00 0.99

PERCEnT CORRECT: 773198
HEIDKE SKILL SCORE: 0.26324

,a CHI SCORE: 1- 45 ',

CASES z 3715b2

F- 188
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CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT KN OVC ROW TOTALS

CLR BELOW 6001 330451 6534 7508 6692 351185
GEM SCT 2449 315 416 382 3562

BDN 6484 508 812 926 8730
OVC 5197 499 854 1535 8085

COLUMN TOTALS: 344581 7856 9590 9535 371562
BIASES: 1.02 0.45 0.91 0.85

PERCENT CORRECT: 89.6521
HEIDKE SKILL SCORE: 0.15255
CHI SCORE: 2771.24

CASES 371562

CLOUD COVER THREE

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 325637 5874 6955 6475 344941
PERSISTENCE SCT 5890 772 656 331 7649

BKN 6731 727 1041 947 9446
OVC 6323 483 938 1782 9526

COLUMN TOTALS: 344581 7856 9590 9535 371562
p.BIASES: 1.00 0.97 0.98 .0

PERCENT CORRECT: 88.6076
HEIIKE SKILL SCORE: 0.17031
CHI SCORE: 8.00

CASES O V371562

F-189
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VISIBILITY (MILES)

VERIFYING OBSERVATION

0 <1/21/2 1 1 3 3 : 5 5 , 7 + ROW T ALS

0 , 1/2 267 191 222 310 159 141 1290

I/2 1 164 512 436 270 85 183 1650

OEM 1 3 280 726 7130 4898 1573 2590 17197

3 5 302 465 6637 14390 6483 7875 36152
5 7 120 132 1925 9228 11820 10521 33746
7 + 38 153 1571 5356 15238 259171 281527

COLUMN TTALS: 1171 2179 17921 34452 35358 280481 371E62

BIASES. 1.10 0.76 0.96 1.05 0.95 1.00

PERCENT CORRECT: 78,9343
HEIDKi SKILL SCORE: 0.48383
CHI SCORE: 331.05

THREAT SCORE: 0.21994

CASES 37156.

VISIBILITY (MILES)

VERIFYING OBSERVATION

0 ( 1/2 1/21 ( I 1(J 5 7 7 + ROW TOTALS

C 1/2 282 220 272 341 198 175 1488

1i2 1 187 613 651 429 155 290 2325

PERSISTENCE 1 3 261 660 7210 5171 1710 2870 17882

3 5 268 403 6301 13936 6260 7601 34769

5 7 142 133 1920 9322 12246 11816 35579

7 + 31 150 1567 5253 14789 257729 279519

COLUMN TOTALS: 1171 2179 17921 34452 35358 280481 371562

BIASES: 1,27 1.07 1.00 1.01 1.01 1.00

PERCENT CORRECT: 7.5915
HEIOKE SKILL SC U E: 0.48033

CHI SCORE: Iu3.28
THREAT 2QPE. , 22L15

,ZES = 37156 -

F- 190I



GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 318288 16069 3328 97 9 337791
11 -20 11244 7365 3154 77 0 21840

GEM 21 -30 3260 3194 4619 808 19 11900
31 -40 9 0 3 19 0 31

41 + 0 0 0 0 0 0

COLUMN TOTALS: 332801 26628 11104 1001 28 371562
BIASES: 1.01 0.82 1.07 0.03 0.00

PERCENT CORRECT: 88.8926
HEIDKE SKILL SCORE: 0.38482
CHI SCORE: 1960.78

CASES 371562

GUSTS (KTS)

VERIFYING OBSERVATION

0-10 11-20 21-30 31-40 41 + ROW TOTALS

0 - 10 315043 14908 3520 141 9 333621

i -20 14495 8530 2979 43 0 26047
PERSISTENCE 21 -30 3187 3129 4069 543 10 10938

31 - 40 67 61 534 257 9 928
41 + 9 0 2 17 0 28

COLUIN TOTALS: 332801 26628 11104 1001 28 371362

BIASES: 1.00 0.98 0.99 0.93 1.00

PERCENT CORRECT: 88.2488
HEIDKE SKILL SCORE: 0.38109
CHI SCORE: 22.50

CASES 371562

F-191
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CEILING (FEET)

VERIFYING QBSERVATION

0- 230(- 560- 160131- 3 0'- *; 8EL&w

100 400 900 :900 6000 6001 RNW TCTA

- 100 82 333 95 62 14 35r

200 - 400 487 5542 2446 1137 162 1583 1359

50C- 900 147 2338 3675 1714 21- 159

;EM 1000 - 2900 43 849 2856 12254 3052 5410 244'.
3000 - 6000 0 129 187 2771 26b35 16433 4 155

CL BEL'3W 6001 284 1042 1088 4684 14887 256985 2789?0

.uLJMN TOTALS: 1043 10233 1J339 2 - 962 262363 3"1S

BIASES: 0.90 I.11 0.94 1.08 1.03 0.99

PERCENT CORRECT: 32.1325
HEIDKE SKILL SCORE: 0.56295

CHI SCORE: 399.71
THREAT SCORE: 0. 37629

CEILING (FEET)

VERIFYING OBSERVATION

0- 200- 500- 1000- 3000- CLR BELOW
100 400 900 2900 6000 6001 ROW TOTALS

j - 100 102 450 160 43 23 314 1092

2¢c - 400 427 5043 2243 1086 149 1360 10308 0

500 - 900 172 2458 3774 1856 193 1711 10164 1

PERSISTENCE 1000 - 2900 56 874 2740 11531 2651 4875 22727

3000 - 6000 0 222 246 3350 25690 15021 44529

CLR BELOW 6001 286 1186 1176 4756 16256 259082 282742
5'

2JLUNN DI'TALS: 1043 10233 10339 22622 44962 282363 371562

BIASES: 1.05 1.01 0.98 1.00 0.99 1.00

PERCENT 'OjRRECT. iZ.1456
HEIDKE SKILL SC&RE. 0.55582

HI SCORE 10 98

THREAT SCvRE [ ISC9

ASES 371562

F- 192! '.
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TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 209025 21969 5834 5408 242236
SCT 19244 16659 8436 12908 57247

GEM BKN 864 828 517 1073 3282
OVC 5471 8303 8780 46243 68797

COLUMN TOTALS: 234604 47759 23567 65632 371562
BIASES: 1.03 1.20 0.14 1.05

PERCENT CORRECT: 73.3240
HEIDKE SKILL SCORE: 0.50166
CHI SCORE: 19745.89

CASES 371564'

TOTAL CLOUD AMOUNT

VERIFYING OBSERVATION

CLR BELOW
6001 SCT BKN OVC ROW TOTALS

CLR BELOW 6001 204837 20380 5350 5023 235590
SCT 19793 14072 5673 7614 47152

PERSISTENCE BKN 4975 5744 4413 8365 23497

OVC 4999 7563 8131 44630 65323

COLUMN TOTALS: 234604 47759 23567 65632 371562

BIASES: 1.00 0.99 1.00 1.00

PERCENT CORRECT: 72.1150
HEIDKE SKILL SCORE: 0.49141
CHI SCORE: 13.52

CASES : 371562

F-193
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